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D r. med. Wolfgang Wagner Berlin 

A J ^ce_ForJVut^^ 

nf Mptabol ism. 

^p_5_I_R A c T 

elates to a cannula; it permits, by 
The invention relates to a 

• shane or features and 

the particularity of its shape 

t the combination with a measuring arrangement, 
to udge or checK and to registrate conditions 
or tales of metabolism, this is done,of course, 

f re and during lipids are injected 
HI of a mammal and preferably on persons 
el from renal sicKness and mainly on diabetes. 
r t sentially, the scope of the invention concen- 
trates to an injector, which adapts, before or 
Tter the u:- -gar (content) is measured, cor- 
after the tx- * pre adjusted dosage 

relates t'.e measured data to a P D 
and a do.sage correction; xt adapt,, if n .ed 

e ,rp ne-essary more frequently, 
and corrections are ne-essaiy 

the programme to the dosage automatically. 

this taKes place into a suction in- 
Ztor. which raises the sKin by negative pres- 
u re or vacuum into the cannuia, ana which re- 
Uabiy considers the continuous operation of 
^asuLent and injection by control of he 
^ventilation. Besides of the features of t e 

ensor cannula with regard to its '»» «- |o- 
cation and Kind of sensor layers and electric 
or optical measuring feelers or sensors the 
ma in-attention is directed to improvement of .he 
Tuction injection as regard of handiness . and 
simplicity of operation and P""*"""** « 
compliance. The manner of production of nega 
7Z pressure or vacuum and of V, dosing and of 
tie steering of functions are dealt in this sense. 
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5 Th e invention relates ,o the field of medical tech- 
nology, in particular to injector technology, 
wherein the treatment of diabetics in the dispen- 
sation of insulin is improved by the invention. 
The patient is to be put in a position to regular- 
10 ly and repeatedly regognize the state of his meta- 
bolism so as to make it easier for him to keep a 
reasonable diet and to allow him, when deviating 
from a strict norm in his behaviour, to compensa- 
te said deviation by a commensurate insulin treat- 
15 ment. Therefore, the physician treating the patient 
should be accorded an extensive knowledge and in- 
sight into the nutritional comportment of the pa- 
tient so as to put the physician in a position to 
match his dosing proposals for insulin relative 
20 thereto. This idea in mind, the problem poses it- 
self to provide an injector which can be handled 
automatically as to its operation in such a manner 
that the person stricken with the disease can use 
it, but also to allow Cor an application several 
25 times during the day. To this purpose the injec- 
tor should be of a construction which is small 
in size and easy to handle, safe as to its opera- 
tion, constituting no hazard as to health and 
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capable of use with least inconvenie ce. 
ob je C t to render handling thereof -also with ro 
sp ctto refilling i, with insulin of using a new 
, as easy as possible and the cost of manu- 

• .tor it is of particular advantage to com- 

. of negative pressure into the cannula, assu 
Z i - - until the time of reventUating the 
.action cup a fixed union of injector an 
, this respect further improvements in the sue 
o nj tor technic relate to adapting it to the 
orage the mixing performance and the dosage of 
TZL but also to the generation and applrcat.cn 
of the vacuum or negative pressure. 
; e attempts during over fifty years with th. pro- 
Let to bring the suction injection to an employ 
Tent worth mentioning show, that only a comp 
treatment, -hereby all functional 
human.above all but the psychical. «»'«"'" n 
are coordinated one with the other, produces a so 
tution, which is advantable and also manufactory 
lie ul opposite the disposible syringe with ong 
stroxe and incorporated cannula which meanwhile is 
la ier to handle.but more expensive,, a fuU auto- 
Tat c injector must be small to put in the poefce 
I I hand . reliable in function, easily to us., fa- 
vorable with respect to the costs. Concerning 
to the diameter of cannuia it must be ob~r..« 
th. minimum to avoid additional violation and mo- 
station, opposite to the conventional syringe 
Jst be offered additional essential advan- 
'tages as those are given by the dosage adaptation 
accord to sugar-measurements and indudin, , he 
possibilities o£ control and training and educa 
tion are suitable to increase the compliance. 



investigations o£ metabolism directly at the 
bed of the patient by automatically taken sam- 
ples are known long since, whereby also measu- 
ring data are stored(£or example Hudspeth ,C . L . , 
Richardson, Ph.Cl. and others in DE 24 37 467). 
For example with the insulin-inf usion-device 
Biostator of the firm Miles is became possible 
the continously supply of insulin by observa- 
tion of glucose concentration in the last years. 
But the comparatively extensive apparatus is 
applicable only at the bed of the patient. The 
-implantable Electro-Chemical Sensor", so as 
is specified by Leblanc jun. and by others ( DE 

26 45 048) is introduced inside of a coating 
cover into a vessel and serves to the observa- 
tion of ion-activity. It shows liquid supply by 
means of a drop-infusion. It is also proposed 

to take blood samples by a laying probe for ana- 
lysis(Clemens,Anton Hubert,E.Myers,R.Weston, DE 

27 20 482) and the separated supply of glucose 
and insulin is controlled. To the here demon- 
strated invention at most Ash St .R. , Lafayette, 
Lo eb M.P.mostly approach with their "Arrangement 
for the apply of insulin as required" (DE 30 50 
155) To a insulin supplaying cannula a sensor 
with coating cover is attached directly for the 
common introduction under the skin. In contrast 
to a specific enzymatic reaction with glucose 
which is susceptible for disturbance the osmola- 
rity of the blood is measured and drawed off from 
an eventuel deprivation of water by simultaneous 
determination of salts. The results of measuring 
are arithmeticaly fitted with the dose pro- . 
gram. The insulin pumps, which must be v;eared 
with laying durable cannula, . further useful, 
especially for juvenile persons and such with 
instabil diabetes serves to the apply of m- 
nimal amount of 
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insulin which is to contro! with the ..ossibi.ity 

of arbitrary alternate Edition,. do. M before 

t„. by the patient M-.lt. (for 

.laerten.R. and Kresse.H. DE 25 13 4071 

measuring device for b.ood - U~ — 

sent Loeb.. M .f. and 01 son . A. » . < DE 32 <> 
i^'a curved arranged syringe which is to bear on 

Ine body by use of catheter. Tor the implantation 
into the body also several P u,ps with vos - 

are described. (For examples Cummins.R.D. and Park, 

„ 33 43 708,. On is occupied with the wire- 
U s ansmission of demands for dosing to sue a 

ice .Prestek.K. and Pran 2 esKi,«. DE 30 70 
and with function control over measuring dates 
o the ihnerpart of the body, whereby a locking 
mechanism is provided for the transgression 

„f a limiting value of the insulin infusion. 

of a limiting Also the 

iFischell.n. and Ellentuch, DE .2 1' 
title "The Development of A .,eed,o-Typc cluoose 
ensor Eor wearable Artificial Endocrine Pancreas 
.yamasaki.V. -rnal of Osaka niv, . .Sept. 
19 84) should not deceive . that here h 
stion about a head-probe with a compUcated layer 
structure which is implanted to dogs under nar- 
cosis and that the inventive scope of coating 
the cannula is not mentioned. 
T „e sensors co-ted on wire of wilkens.E. and 
Daniel.*- and others and Cough A. and others seem 
us more practicably, which are more exactly citeo 

* ^ • fhp sensor cannulas, 
with the description o£ the senso 

lit altogether such -catalytic sensors" with the 
sense of current producing cells involve conside- 
rate Probl— -n because the continuous appli- 
cation inside of the human body is intended. Al- 
though optica! systems >Uo are not «"^ess pro- 
bleB s with regard to the competition of materia!* 
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• n Acids which turn the plane of 
( D e.to the amino acias wniu 

P a w,<? involved with m- 

oolarization) Mueller A. was im . 

P ^ (DE 29 4 41 13) through external 

vivo-measurements (DE ^ 

ear . such obtained continuously measured data 
certainly could by applied for a better dosing 
ceu 1 • „ f : nn Less awkward 

correction in suction inaction. 

- * -~ remain the measurement 

could be presumed to remain t cardiac 

i= Fnr the binding of cardiac 
t-hrouah the cannula. For tne 

co ide and for other suoar derates 

,i„ A i- used some time. On the other 
concanavalin A ,. use no . conductive and 

side is known, that sugars * 

crease in higher concentration the voltage of 
1 electrolyte solution; that the cause, that 
voltage measurements are used in the sugar cne- 
ml try to trac* down sugars (A fact, wh.ch owe 
^ Je persona! information by Prof .or.Mauch Ber- 

InJ piaster-adhesive fixation of sKin during the 

y ^^r-<= but vet without a 

k^c iUo precursors, dux. y<-^- 
injection has also y^^= 

elevation of the skin. 

suction inaction technic -i...inj.c»o n by way 
o applying suction from within a suct.on cup on- 
to a portion of the sxin raised thereby- which 
has been improved upon by Applicant and whrch 
has been also disclosed starting on Nov.7th.1933 

hWUS PS 1,934,046) and by G.N. Hem 

bv M,Demarchi(US.Pb i, 

.S.P.S.2.743.723 as of May J" '^ 

r al disclosures of Applicant beginning w h 19 4 
,GB 1 494.325; 1,494,646; 1,513.463; 1.517,289, 
DE 25 51 Ul, 25 51 992; 25 51 993; 30 19 589; 
Australia 510,272; US. 4.139.008; 4.169.474; 
4.284.077; 4,393,870; Can 1,189,412 and many 
oihers, «hicn technic has not yet led to exten- 
sive use and application on account of xmperfec 
tions in the human nature although human skin xs 
well suited for suction injection, and thxs on 
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- of its particular elasticity and hyootrx- 
account of its par gjj _ 
chosis or thin-hairiness, -a 

Hein disclosed already ^ ^ ^ the 

. Pr ^ t ure Penetration^nto^ t ^ _ ^ 

injection is safely , ng 
t .„t messure to provide ft, the ' „ t 

£r o„ the s*in to the ^ LlkowiM . the 

to the injection ha e n « -c _ ^ ^ 
me thod= for generating o£ 
satisfactory. In this respect i • ^_ 

«-« «=n-isfv the prerequisite 
course, to sat sfy af£ording Ml f - tr eat,ent 

d ed operation thereof ^ 

,., ho Hcs Moreover, the aos-« , 
to the diabetics, m in iector 

uprise a nu.ber of ^™ q ; ^ be 

disclosed by Stem W.IDE 1 491 ^ 

sure the principle according to -hie* 

sure, f u«*-t-ir» bv rr»eans o: 

• ~,rried out from a supply bottle b/ 

is carriea ouu valve disposed 

there t ol the' contents of the supply bott!. has 
a " 1 dea^t "ith. The injection without the 
" 0t el a nee e \y means of excessive pressure or 
„ se of a needle y Meeting long- 

y ' . „f the device, has, so far, 

►he component parts of the devi 
t een afforded too little consideration. 

,1 the patient with implanted insulin pump if 
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rather cumbersome procedure ot ymq a 

scrip and reading therefrom U, co ! or , n,,tr i 

,ntl to do this while effect in* hi«.sol! -vug i:.J'-"-- 

tion or, selectively, even belon- .-.«;t^t , r,<i 

injector piston. On the basis ,A those 

.ul, ..,..1 .!■■■ — >' " : " ,:;U! " : " ' ' : "" 

sib lo for the patient and the pV^'^- to I-:-/ 
take account of his situation as to tnerapy. — 
also he will more readily understand it, vut, -.:„ 
help of his physician. When effecting the separate 
or individual measurement -possibly via tr.e cen- 
sor layer or coat of the cannula as current sour- 
ce or via measuring the ...edifications m cenduc- 
tibility under the influence of glucose -witn 
the aid of the cannula constantly replaced for a 
new one, sources of interference will be do- 
nated such as protein or electrolyte accunv, . ,t.cr. 
, t tho monsurin., -nsor, whirl, would -nd-r 
long-term application more difficult. The suc- 
tion injection present, in connection witn tr.e 
metabolic controlling sensor ennrv, 1 , tne particu 
lar advantage that the duration of skin contact 
is automatically controlled. Moreover, it is of 
advantage for measuring means to provide in the 
suction cup rim in the vicinity of the cannula a 
comparison or reference electrode which assures 
fixed adhesion thereof and need not be attached 
by specially provided means. Countersinking the 
cannula shaft to a type of skeleton cannula acco- 
modating the drug guide channel will eliminate 
the neces 9 ity o£ providing for thikening or swel- 
ling of the cannula by the sensor coating or co- 
vering whereby an essential advantage relative 
to the painfull sensitiveness of the puncture due 
to the modern delta type ground cannula and suc- 
tion injection would be cancelled. By way of di- 
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viding the cannula shaft into the retail :c 
ton part and an ad D acent sensor part -v.mc: 
also be mounted on the hoses introduce if.' 
groove-like cannula shaft- there is a 

to effect a division between two e! ..-:tr i <:■>■ - • .. 

pnrated portions havin-, Hw-ir K"!-^ 

[ ,..,;,: ! s, and to gain in this way an -k;u - 

ference electrode. 

A hose, which is shoved onto a such nal.-o.e, 

cannula, may have a seller clearing or 

for piercing through the skin, whic.n resu,', ^ 

in being expanded up due its elasticity - 

a manner, a more quickly miction may r.e re,. 
dere d possible (p.e. such of viscous 
mtion or of a suspension, as retarc ir.su*-..,. 
often represent). A further advantage- re::..'--. 

~ P possibility, tnat foreign matter , v.:..'-: 
r „ ts to the surface of hose, contacts wit:, 
^ssue fluid or with the blood, but a.-, ir.tr^- 
tio.. of such foreign matter can be avoiced. 

The automatic compensation of cc&«ge 
relative to the respectively determined metabc- 
lic conditions excludes miscalculations anc ,is- 
estimations as well as erroneous operation o- ...e 
patient, while allowing for taking varying -n- 
sulin sensitivity due into consideration. Mcre-^ 
over, the automatism of the program permits tna. 
a crudely erroneous program will be correct** cy 
the physician or, also, an andaption to new con- 
dition, of liv.ng and nutrition without having to 
nave recourse to the assistance of a physician 
Applying instandly active unmodified insulin and 
depot insulin side by side permits that- similar 
as with the insulin pumps- a short-term correc- 
tion can be effected in addition to long-term phy- 
sical care. However, in this connection the detri- 
mental effect of having to carry on one's body some 
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device or apjjaratus is eliminated a:-; : the : row- 
back of having to have implanted i:<. t-e i''-"'-- 1 - 
cavity or in the subcutaneous conr.e::t : ve t::.:;-e 
a cannula which may also constitute f'-r ' ■' ' ' 
tic a source of imminent dar/:<.-r a:-. ;■••'.:■= ra\ v.-..:.-; 
infection. I'ro'ir.imi:/) by mm-..:;:; 
segmented into blocks ar.d rotar/.y • 
housing will, in this respect, <v:. : : *.«te : • •. 
view. The selection of the profile r..:r.r.*r :,«.-:•:•: rs 
print out of the entire program iir.o ir.ro try, fi.c- 
of the patient, and this without the -se cf cmp — 
cated technical equipment. Closing the prcgrar away 
and restricting the possibility cf vcmpensat : tn = r- 
changes of program by the patient a.".- mdi sper.san . e 
prerequisites for avoiding serious =c- u.e 
to misconceptions, se 1 f i 1 ear.es = -r.c .a-', 
cernment of the patient or ae :::.«.- r -- • 



of third parties. It ap'P'-'ir 
.- , ;-. (J,) r<\y. *-h. 



he 
s 



ge to '•■ • , 

ration, an acvance or b.:i..i-.- ; 

to the phase of industrial packing of the car.r.-la, 
and this in particular when this is cone because 
of the higher expenditure of the tripping mechanis: 
for a reservoir cuplet preserving said vacuum and 
surrounding the cannula to be used but once en 
injector which is used over and over again. It 
possible in this connection transform modifica- 
tions in the surface of the reservoir cuplets du- 
ring the sucking up operation of the skin into 

pulses via feeler members of the injector so that 
direct skin contact of the feeler for tripping ope 
ration can be omitted. When using using electrical 
iy operated dosis dispensation especially the solu 
tion of vacuum generation presents itself via ra- 
refication of air within a heated chamber. Employ- 
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inq a plurality of chairs incroas^ tr...- - 
dence from the mains and, hence, iis w:d.; r 
multifarious daily use. Like-wise, the ^v;var. 
of a permanent vacuum control led or ac;-:sv.- 
ding to the instant command or deed cur. 
ted with a handy apparatus by o:r.ploy:r.g v«s 
injector pump in connection with a ccr.-cr. : 
hold carbonic acid cartrid<:<- nf^r ' ■•' ;r ' : 
account of the high gas outp-t p - : ■-■ •>■'•' 
icing when the gas is expand mu- :s r-:-ov<v 
means of a special shutter or paddl e ^vo ! vo 
ly, vacuum generation can -m viw o: tr.e 
um requirement- be carried cut m a spring 
ted cy 1 i nee r - p i s ton pump when , cy : i : t e r , 
from the suction cup, it is cbviatec t::=;t 
and cylinder are affected by the 
grains from the pores of the 

their surface finish or skin effect. S- r.ar, . • . 
cuum preparation is shooked up wit.n r.o-y <■:.: 

a catch cover for the suction cup, while als<; a<-- 
tuating the mechanism for replacing or cr.angmq 
the cannula. Bowden cables permit a space saving 
power transfer. The fact that clamping or locking 
of the suction piston is carried out on but one 
side by lateral grip means with the risk of cogc 
the piston is counteracted in that the suction pi- 
ston is held by magnets and spring locking means 
already approximately in snap-in or engagment po- 
sition. The quantity of power that need be applied 
for tripping from the suction cup is, therefore, 
considerable reduced. Also, a delay of pump move- 
ment sets in which can be used for closing a pres- 
sure relief valve. This latter effect is to divert 
the air compressed in the suction cup by having 
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core resiliency held by grid or i r 1 t.i/. 

within the suction cut?, serious c^ J trie ^ :in 
are obviated when the device is r-.^.v-::, u.j-.ivor ■ 
cently, tangent iaUy from the sfcir. . : r , i huving 
=, been used. It is also an aiv.tv.,:.t ..}■. ih - ir-e 

ruila maga.- im- a wU.lv , n. t.. • 

effect of suction m the suction ' ■'■->.' 

turn connected to the magazine 
skin prior to injection and 
10 vontiUlion. 

in the field of operational control, in particular 
as regards operation safeguard h-i . n the st-^ps 
of skin suction, drug inaction and '^ntiUaoa 
of the suction cup advances will also ^ nescr ir>eu . 
l5 m this connection, a central ran ..ithin the sec- 
tion cup in the vicinity of rar.r= a estar-- 

• ish.s th - .;t ix:- m'.i e ■ 

bee n r ai se« • » :ie r :1 r - - : 
.11 e Spa.-'-.a ai.v.st v.i'. 1 • 
20 as shown in otner embodiments. i:nyr.i- 

bed by suitable spacing and ar r anient and in that 
their soring-back resiliency onto the skin, sub- 
sequent* to its having been raised, is cancelled 
and reduced. The interval or space from skin to 
.5 cannula is assured, subsequent to inaction and in 
order to avoid cut wounds, by spring-back action- 
being in part blocked during injection- of the 
suction cup. Reventilation of th : suction cup is, 
safely, effected first after the injection has been 
terminated (in the embodiments with mechanical 
control) when a spring mechanism has actuated the 
moving members controlling the <?osis up to run- 
ning up to the obstacle limiting dosis. The spring 
mechanism is to be equated with the magnetic attrac- 
tion of the ventilating valve, flutter of said 
valve -when applying permanent suction- being pre- 
vented by means of a special locking mechanism. 
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The control pin occupies suitably ., cntr„! -ir,. 
of an elliptical suction cup, with the cannula oc- 
cupying the other for keeping the necessary di- 
stance of the seals about the the central pin 
and the cannula and of the suction cup rim. 
Dy using a swelling pin for lifting the gas 
capsule in the mandrel renders a relatively 
weighty screw lock and a mode of handling super- 
fluous which requires much force. As regards 
storing and feeding the drug or preparation 
is effected so that a uniform flow of the ar,: is 
safeguarded towards the dosing device. A process 
of refilling, so as to build up a residual amount 
to accumulate as dosis which can be applico. 
leads to saving expensive hormons, in particular 
when magnetic locking means allows the exchange of 
the supply reservoir only then when the one ,sca 
has almost completely been exhausted, with roc, re 
to dosing, the dosing precision is increase! oy 
avoiding lengthy and extensive connecting noses 
with wind-kessel to the cannula. If the dosing 
device had been disposed as short-stroke piston or 
collar in the end of the drug feed hose outside of 
the container immediately or shortely before the 
cannula and if said device is actuated from outsi- 
de said hose, it is possible to solve the problem 
in a milking-type of motion by periodically apply- 
ing pressure from the outside of the hose m an 
electromagnetic construction in a manner such 
that the moving members in the hose can be omitted. 
Useful to this purpose is merely a pin carraing an 
an annular ledge within the hose as abutment. 
Short shaking movements for agitating zinc chlo- 
ride as addition to depot insulin are necessary 
for obtaining an injectable suspension. For space 
reduction the control of a discharge valve is pro- 
vided in conjunction with a flow measurement. 
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Differences of the stroke velocity, which .ire me- 
diated piezoelectric.il ly or by switches to sole- 
noids, or a running back of the motor, which ir, 
used for the propulsion o: a control -i-ar, 
wheight for further motors applied for v 
dosing mechanisms in a cons ide-rab I <• 
Th e use of auxiliary fluid instead of the dr..., 
for dosing (utilizing the displacing effect) s. 
or facilitates the cleaning of the dose mechanism. 
If thereby the auxiliary fluid is brought behind 
the piston of a syringe for multiple use. so the 
higher viscosity of the auxiliary fluid hinders 
its admixing to the drug. Space for the auxiliary 
fluid can be saved considerably, if a arresting pi- 
ston is applied which moves up to the separating 
piston, so that always the same limitid amount, or 
fluid swings back and forth between the dos., me- 
chanism and the syringe for multiple use. 
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Solution of the Problem: 

The i-noblem on which the invent ;«,., : * > 
solved in that one of the cannulas en^loy.a to 
input fluids is also devised as sensor which will, 
once the cannula is introduced into tne .,cny -r « 
mammal, according to the invention, tran.rnr, K , ; - 
sical chemical condition changes in tne '^ie 8 o, 
theS e mammals into measuring signal changes re. to 
a measuring instrument in order to render tr.ese 
physical chemical condition changes visible. 
The sensor may be used itself as electric vol tag. 
source, the changes in tension or tne intensity or 
current supplied are employed for processing tne 
measuring signals. The sensor may, hoever, 
change, under the physical ci.^.jcui ; r.i i ....... ■- -« 

the the bodily state, Us conductivity ror ^-ir,- 
cal currents supplied from outside and to transmit, 
in this way, metered data to the measuring instru- 
ment. At least on parts of the cannula shart a 
layer is (or several leayers are), as a rule ap- 
plied, which layer (or layers) will produce the 
properties of the sensor. This sensor covering 
reacts in keeping with the main use or application 
of the invention, on the cannula shaft mainly with 
the body glucose in order to react therewith in the 
manner of an electrical cell or to change, by ac- 
cumulation of glucose or their reaction or synthe- 
sis products (such as glucose, starch or also lo- 
wer carbohydrate chains) the conductivity via the 
cannula as a function of the glucose concentration 
of blood and tissue (depending on the position of 
the cannula within a blood vessel or in the subcuta- 
neous tissue or in the peritoneal cavity). By remo- 
ving a part of the cannula shaft behind the can- 
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nula tip whereby Us grinded s.w! -v- I"— 1 " 
it is possible the shaft wall -■ M-l • ' " 

by synthetics, its senior Ko|-u, : . :-.v.:,: 
empartcd predominantly in th- .-I-m ,.«.-.. . 
rion from the shaft of the cannula It 
ever, also be placed, for d i scha r-p n-j !!■;.•. 
with sensor properties on the ^rf^- in ■-•!.-•■.•■ 
connection to the bore of the m-et.r — 
piece or -where such is not ex> stent- 
infusion hose in such a groove- 1 i *e re----;-: .. 
nula shaft, without it beinq necessary *r.*' >• 
free end must unconditionally di .vrh.irg..: v., • :. 
cannula tip proper (with very short car.nu!, ., 
this may turn out, however, to be ....propi -t- 
assure drug injection under the skin). Even tr 
a sensor cannula of this or similar type ray 
pear to be useful for being applied in the , 
sis of patient having renal insufficiency (quan- 
tifying the metabolic products retained in the bo- 
dy or the water and salt ballance). it seems that, 
in the possibility for detecting the measured va- 
lues over as more extensive period of time the ap- 
plication of insulin pumps with lying cannula are 
particularly advantageous. According to the charac- 
terization in subdividing the cannula shaft in at 
least two compartments electrically isolated 
from one another the advantage obtains that an 
additional comparison electrode outside of the 
cannula may be spared. Electrical conductors are 
suitabel located within the infusion hose, over 
stretches thereof, and connected (embedded in 
and isolated by the wall) to the meter. When 
using the the sensor cannula for a unique infec- 
tion, the opportunity is expoited according to 
the inventio n that the sensor coat of the can- 
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of ^taholism, particularly saccharic 
l ,„-t„-ula. qlwo-se, .....I this Mr.-v- ■ 

tll e ,xuont o, LI,- ■ i.l i' -"—- 

aet.munnvi tlu- measurin-j [....-.",•«• -. • ' 
,ular .jUu-osc can be bou,,,l «- - ^ 

nula (e.g. to vegetable e charcoal - f — - 
conditioned), and it in pfi»>»»-»* r " 1 ' " " 
cho enrichment of tlu. .acchoride ,,-.!,« 
conductor an insoUtor, th, ^u^.v.-V - 

sensor coating, bo » nq selected as •;<-••• ^ " " 

as a function of the offer of 
du e consideration to the v.iir-o function. 
A further solution is the ,i n iarur i i - 
optical measurements and its transfer towards 
the region of the cannula. Therefore Ugnt is 
erected against ah optical indicator zone 
trough at least one light conducting fib- or 
d.rectely through the cannula shaft, and lu,., , 
wh ich is altered reflected by the influence of 
products of metabolism is measured and eva- 
lueted. An other solution without colour indica- 
tors uses polarized light and the property at 
any products of metabolism (thereby also of the 
alucose) to alter the polarization plane? de- 
pentent from its concentration. The polarized 
light is deflected according the invention from 
a medium of other density, which preferably is 
inserted on the area inside of the cannula tip, 
after the contact with the product of metabolism 
and it is comparised with a reference ray or an 
standard of measurements by means of suitable 
detectors. Keeping within the time span required 
for measurement and injection is best assured when 
using the suction-type injector, i.e.when the 
skin is drawn in, by way of the negative pressu- 
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r e of vacuum within a suction <:•)(- 
ding the cannula, and retained f'ii :».••!. !..:.•!•.«! 
time until the suction cu\. is .iqair. 
tical control) rovontod. Wh«\-n isi:.-; i >.::-' ■/{•>■ 

5 injection, the rim of t hi- huciimi <".;- '■>:■ 
li/ed ( t? . q . coa t.«<l with silv.-r •:»!•.-<■.• 
whil<- apply inq • • 1 '< >•'» t ■" :t 1 •'•'! : ' ! ! •' '•' ,: - 1 : ' 

ring bonclablo on hot.h sid.-sj r-> ••••• 

trodo. Ins toad of the raisir.q ' ■■! : - 

10 tion such raising may no p«-r ! or :»:•--: '"•''-'" ! "' ; 

traction. Termination of measurement and ti.o cc,-,- 
putation process for updating tho dosage to he 
dispensed can be exploited as an alarm signal for 
the dosage pump. In this way the injection ro- 
15 lease or tripping by earth contact cf the cannula 
-advantageous in and by itself- within the 
as raised up may be dispensed with. 
(Depending on an "earth contact", which is 
reality the contact with the body as sender, 
20 from the closeness of outer electrical fields, 
would have made it necessary to assure the 
release via the closing of cii ait with the aid 
of the skin as conductor, which principle is ex- 
ploited according to the invention when the mea- 
25 surement instrument fails). It is an essential 

part of the construction of the invention to use 
compensation of a bad metabolism adjustment with- 
in a medically programmed frame over additional 
doses of unmodified insulin calculated as favou- 
30 rable or by the withdrawal, calculated as favou- 
rable, of doses of depot insulin. From the prac- 
tice the physician has gained in having his pa- 
tient cooperate, the problem arrises also to en- 
able the physician so as to limit the dispensa- 
tion of an arbitrary additive dosis of unmodified 
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insulin just befo.ru planned .nuals. th, 
hand, there are situations m whi,r, a pr,..ji^ 
automatism is appropiaste whirl, p, t ,u c s , a-t..,..- 
tically and without any nUcif.t.i^ n--* : r.,- ;.•>>- 
sician Unsorar he does not t:u* t i - 

ty with patients unqualified m t.hid r_-sp=.-t :.y 
means of the device provided h«i«foi. 
to fmaly correct eroneous pro::r*i.«r.incj an.; t.. 
adaot uro.jiummuuj lit nec^s.a, .i I t:-- 
rollaboration of the physician- to the modin±.i 
circumstances of life and of nutrition. 
The measured values and the doses dispense.; as 
well as the type of influencing the program as 
set may are printed out in the apparatus. M.-.r«- 
over, in addition to or m i-l :■»•-- of a 
one may also provide an e Uar,nu' sv.c:a-j= -I,.* 
for the measured values i and r:w»s** or dosincj- 
which may be displayed on t:,e pr.y s i c lan ' s sci ,.:-. 
or ..lotted as succinct curv,s. Kv,m, wl,,n ,i.i,J 
a permanent infusion cannula it is advantageous 
to'exoloit the opportunity of a single and 
unique measurement ifor determing the mtial p«- 
tabbolism condition). Likewise, it is an advance 
provided by the invention to provide for program- 
ming via lock-type rotary contactor rings combi- 
ned to form program blocks, since they give a si- 
multanwous overview over the point of departure 
in programming. By means of print-type elevations 
of the programming symbols and their arrangement 
to an entire horizontally extending programming 
line a print-out of the program envisaged in the 
patient's file or elsewhere can be effected with- 
out having recourse to auxiliary technical appa- 
ratus. Locking, against inadvertent turning of the 
contactor disc beyond the snap-in stage or posi- 
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tion by e>:eit.uuj ^ _ 

^u.— '-v , • ,.„.«... 



on the = ■ - i;srllu , ,„,, 

or the ""■ J! " . . ,. = 3 .. = „.,v e l-, 

atop 01 -l"-- ' ra .. ri „„ ,j,.idan;;e r..-> '■"= 

control unit so that nes • « " " i= op ._ 

a „en as modified by sequences rtiarla „ 

can be rendered visible on cne »>»,.! , 

0 ration- can be immi „ a nt e>ha,.- 
u „it. Si,n...ln« a . r csnr , u , s3 ... 

stion o( the dru, " I " 1 th . pstl=r .,. i. 

-'•" hl Vd%rt;:; control, tne 

- iso u r 1 i \iibie to .«.« — - 

15 "Toe rl exhausted «m suppW « , . 

f ll or terminal dosis. allowir.c, in t,.^ 
„ the final or te comp ute.y «ptiec 

way the reservoir to , parnli ts the 

A lock .electromagnetic or 

*. nvprride same so as ^ 
20 patient to ove " ^ to 

nishment himself and e there . 

ff t-he time setting by repiem 

put off the time ^ para _ 

= ^r, a larqe amount of tne j 

after using a larg bg 

• « For those cases, wherein e.g. 

d or .easurrnq conductivity, to have 
25 required. fo »e also covered by 

patt o£ the lume o the ^ 

^4- ft-n deviate the neeu 
3 L diameter -with the indent risk of 

the cannula d me ^ ^ ^ th . 

,U 'a unique volume-reducinq base stroke, 
30 tOZm t 1 provided from the dosinq pump dor dis- 

will be conducted as shunt. (Prov 
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drug is practically « non-conductor,. I, — 
ho ... and capUlar.es are used insid, -f the can- 
nula lumen, the in.eer.ion is --My .-gun *- 
r - OL -e the measurement, is competed to l.m.r. r.h« 
time of the contact with the »ut the 

pressure of >n,— - "» - : "« ' 

the violation of r,,,u,. The compute, - able 
to start a limited immediate correction or do- 
sage subsequent to injection of a basis rate. 
The device for suction injection proper has un- 
dergone further developments covered by the in- 
vention, leading to a reduction of size thereot 
-not at least consequence- so that it is possi- 
ble to associate therewith additionally the mea- 
suring and control unit for the sensor cannula, 
and this without diminishing Us handiness. Due 
to the fact that the vacuum requirement or the 
suction cup is relatively small and the human- 
hand is capable of exerting a considerable con- 
centrated force, a piston cylinder pump with 
pressure spring accumulator remains an economic 
me thod. Yet, to be sure, it is necessary to in- 
terconnect in the suction channel a sand filter 
between the vacuum pump and the suction cup so 
as to prophylactically guard against fine quartz 
grains from the deterioration of the piston cy- 
-. Under face, as they will be pulled out by 

suction from the fine pores of the skin. Opera- 
tion of such a pump is carried out, for rea- 
son of spatial economy, via Dowden wires. Ten- 
sioning operastion for the spring is appreona- 
tely connected up with the hinge motion of the 
cover above the suction cup. The suction piston 
is locked starting from the suction cup by wake- 
ning the break-away force of the spring by^means 
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of a clamping arrangement or of the adhesive for- 
ce of the permanent magnets. In this way the- ris/. 
of cogging is decreased when tripping the venera- 
tion of negative pressure takes place unilateral- 
ly and excentrically from the suction cup. -he 
delay effected by this relieving or unburdening 
mechanism acts favourably for closing a spring- 
weighed pressure relief valve compensating the 
air pressure compression arising -hen the suction 
cup contacts the skin and when the suction cup 
is raised towards the cannula. Raising the suc- 
tion cup rim against the force of the spring and 
releasing the lock of return movement of the 
suction cup during reventi lation or reventing 
bring about that there is a distance between 
cannula and skin subsequent to injection. This 
same problem can be solved by the use of a central 
pin centrally raised in the suction cup (on ac- 
count of the procimity of the cannula advanta- 
geously in the center of an eleptical suction 
cup) and sealed thereagainst during the suction 
action on the skin, and it being pressed against 
the skin under the action of the spring during 
reventing okperastion of the suction cup. Spring 
tension for such auxiliary functions with conco- 
mitant extensive expenditure of force becomes 
effective when closing a cover slide (having me- 
mory function for imperfect availability for 
use of the device) so that the pressure of the 
central pin, serving as release or trip of the 
vacuum pump) on the skin can be mitigated. In 
general, the feasibility was tested to deflect 
the pressure of the tripping pins subsequent 
to rendering the vacuum operational, which pins 
project thereover, initially, starting from the 
vicinity of the suction cup rim. This comes 
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about by the effect of the wecue-ty,,, 

a£t = r hav.ng pas.ed S a ^ ^ 

5 Besetting movement up -o t. is car _ 

,.i, nt c becoming etiectw- 
the wedge-type n I ants »ct <s 

ried out via an eUstic coll.r annexed on ... 
uction cup ri-. ^ yo ne 

- ^ P ect r ; :h --rr;r^u, 
w rr^ r;r sifon , UP - u 

wont air -ay penetrate oelc* t..e 
that no ambient air ...a/ . 

H _ during the application o.. 
suction cup rim dun. g retainina suction 

tion. in vacua, preserving or r - 
15 cuploets, wherein suction as re o.u rcc ; as ^ 
15 dy been prepared in the industrial - . 

+ relief of said vacuum is ..a..s. 
process, the . rel1 ^ in the device subse- 

onto a tripping mechanism 

ont to the locking during storage, and 
quent to tne ? function of a cover. 

Inasmuch as tne 

•♦.h rpsoect to a valve pm ^ n a 
1-Hp skin with respect 
or tne t ,, rn pd out 

n«i 1-0 the cannula has tarnea 
tubl .t para to * _ 

25 in that a resii the suct ion cup 

from the valve pin, projects 

^ an arc toward the skin. The 
in the form of an arc ^ ^ ^ 

ends of the stay or strap rest 
through which air penetrates gradually, after 
30 t he suction has been switched off, into the 

the suctio advantage of the in- 

suction cup. It is also a 

vention as regards the dosing operation m 
ven . , ranS Dort of the drug or prepara- 

ir rr,— - ^ 

35 l/prepa-aon via thr- vaXves dosed in ore- 
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♦•^ haue e I oct romagnet i ca 1 - 
determinated sequence to have 

ly operated pumps hose " th ^ , 

, ary fluid. preferentially via *,», n, chairs 
bordered by perioheral rings and on a run in 
th drug h se close to the =.nnu.» adapter. 
pi..o-e ectric actuatorsor regulating members 
grounding the hose .ay „e employed as 
, nlve The operation of a closinj . 
pi nga .normally viscous, Uquiu such as 

voids that the components of the pump Co 

>h the druq or preparation, thus 
into contact with the drug 1 d Qr 

econo.izing on cleaning. The a- ; Y 

ioo he introduced behind the pisto. 
Uquid may also be n ^ ^ ^ 

a step syringe or synng ,.,, tc n 
rlse -o the effect of a dosing hydrauUc system 

■„„ , ww-tyoe envelope, whereby 

— ° r C °" PrlSC , , a £ it may be avoided. A p»r- 
the expensive sliding tit may 

ticular coupling valve is comprised of a slid 
v ve with spring-bac* action in the "e 
part of the apparatus and of a sUde-ty P e c 1 
above a lateral opening for the admission of th. 

!xmary liquid in the step syringe, said collar 
auxiliary nq when the 

being slidingly moved by locked a 
step syringe is inserted into the apparatus. 
In air-free coupling of both liquid ^terns is 
"su d in this manner. The concumption of space 

for the auxiliary liquid, mainly, may be saved. 

if only an amount which surmounts the 
ingle dosis strode together with the leaKing- 

ween the separating piston and a supporting 
piston, and if the supporting piston is led 
, P g aduany in each case and than is locKed ac- 
cording to the motion. In such manner the auxi 
Uary liquid shuttles between the dosm, pump 
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«f nistons and the separa- 
and the ° u ^ piston „„. one 

ting piston and the sum 
= ff-or the other. 

after qene ration of the va- 

With the respect to the ger 

c uum a type of siuice v..v. terminating tho 

qro ove on the mandrel of a pressure gas e« 

trld,. is of importance, wherein a seat »W. 

o small dimensions within a pl.t. or 

. larger seat v.. v. is pushed open. 

... , . U qht expenditure of force, 
with a sligh P acca:nula te then in 

compressed gas banks up ^ ^ 

a chamber which is closed b, a sli 
hind the seat valves. On the account of the 

Ration or compensation of 
chamber it is then possible to push t he ■ 
seat valve open, and this with little effort 

Z slide valve into the gas jet pump. Raising 
ned slide b£ effQCted 

^meansTa'twelUng Pin .e.g.-mod of agar- 
agar) while taking up water. 

The automatic exchange of cannulas is .aci i- 
t ated by the use of stacking cannulas, in the 
„ertica! arrangment in a magazine tube or ose 
the repectively antecedent cannula shaft has 
b een received in a recess of the body of the 

,1= Th P feed of the drug is car- 
following cannula. The reea « 

ri ed out laterally via a ring-type or annular 
gro ove in the body of the cannula having a bore 
opening up into the cannula shaft. At the end 
of the chamber in said body for recexving the 
adjacent cannula shaft an elastic septum .ay 
be centrally pierced by said cannula ^ aft - 

. un ca nnula body halves may also 
a cut between two cannula j 

b e provided so as to aUow for stocking in bent 
marines, about which cut bending action can be 
effected. Drug feed may also proceed via verti- 
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.-h^ bodv o£ the cannula, 
cal qrooves along the Doay 

III „ r cnr^-uK. adh c 3i o„ 

BUU bodies - y -„ :r :r r af fec^g 

transport by means of tractio 

rably everted from the daws, attached at the 
- of the cover of the suction cup to a take- 

6 p tube onto the used cannula sticking out from 

Z Cizlne Pressure action on the stacking 
c n^a a ori^nate fro. compressions springs 
cannu 1 t . rtffort of the cannula 

tenslo „ed by - PU 3-d by 

oir-padv used when tney ai. - 

; the operation*! cyel. magazine. A Leaf 
serin. may be used as tripping or contactor me- 
Lism. which spring is actua ^ ^ / _ 
a tripping Pin on the cover. Raising of 
tral Pin in the suction cup will P««t. «« 
spherical snapping the cannula to be 

spherical 3r . rivpd at in this other 

steoped down, a process arrived at 

. ,_ Kc , pffpet of compressed 

emboa ri in: % - - - — «* *• 

'"i i • °< oval shaping of the 

Z e can be exploited as safeguard aga nst 
rotation while warranting the effectiveness of 
th . hinge members between the cannulas a we l 
as providing for an enhanced abutment and sea- 
ling effect of the channels wherein the drug 
or preparation is conveyedCFig. 27). 
TO blend thoroughly the components of insulin 
Lhin the area of a hose pump which is driven by 
a spiral spring at least one pe, fastened on 
aa isk on an axis of this pump is moved by means 
of a second spiral spring over a gear-like 
uneaveness of the opposite face of the disk 
„hich bears the rollers of the hose pump so. 
it will be caused a jerky and repeated eva- 
sive movement of the hose pump against a spring. 
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.he precision of dosing by small deferences 
is increased by this means thus two hoses are 
oarailelly led over two identically working hose 
oumps, further by this means thus the ho.es may 
be capable to extend only between the excavations 
of the disks which bear the rollers within r.ne 
pump, further by this means thus the sector or 
hose between the pump and the cannula to wnicn 
they are reunited for example, is surroundea oy 
a solid cover to dxminish the windkessel . Still a . 
better solution is brought about by the insertion 
of a small piston pump immedtately before the 
cannula attachment piece, whereby that efrects 
the drug delivery either by the coulisse or a 
di5 k driven bv spring power by functioning or a 
solenoid which is repeated equivalent to tne 
dosing. The bearing of the piston pump witnin 
the drug hose when actuating it from the exterior 
by way of a cross plate at the pump rod elimi- 
nates the necessivity of cleaning and facilita- 
tes the exchange of the dosage system in keeping 
with the objectives of the invention. Particular- 
ly advantageous for keeping the costs of produc- 
tion low is the replacement of a cylindrical 
piston by an elastic collar the cavity of which 
is being pressed against a contact surface by 
means of a rod so as to deliver the dosis, wich 
surface is the contact surface of a tranpierced 
plug laterally welded to the hose, the end of the 
rod passing the bore of the plug being enlarged 
and closing with its reciprocating action the 
plug bore towards the cannula attachment piece. 
It is possible, in a particularly advantageous 
manner, to eliminated also the pump housing when 
the Dlug(114) is directly introduced into a hose 
enlargement such as plies of fabric by vulcani- 
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zation, whereby the hose enlargement is only li- 
mited capable to expand inside of the axis bush 
of the injector(Fig.92). The motor of the dosage 
device assumes here, additionally, the function of 
the vibrator for thoroughly mixing the drug or 
preparation and prevents a permanent squeeze on 
the hose by means of the pump rollers; which 
squeeze will continue to constitute a problem 
even when, as shown in the example illustrated 
(Fig. 65), pinching or squeezing the hose by the 
rollers always in one location will practically 
prevented by running the rollers in one direction 
while adding therto the dosage paths, and this 
with highly probability. To have but one hose 
between the encompassing recesses of the support 
or carrier disks for the dosage rollers prevent 
the hoses from the extending within the pump, 
which is compensated additionally by means of 
spring action at the end of the hoses emerging 
from the pump. Another variation is to ra- 
dially dispose two roller pairs each one above 
another in such a manner as to enclose the hoses 
therebetween(Fig.73) . Likewise, in other varia- 
tion, it is possible to counteract the traction 
of the rollers by providing for a fixation of the 
hose pair via a cross stay between the hoses, 
which cross stay is in the form of a rope ladder 
spaced for a fixed gear ring ( Fig . 74 ) . 
For the storage of the supply of the drug or pre- 
paration an easily contractable thin-walled mem- 
brane, i.e. a simple bag, was used for reason of 
simplicity. Since, however, drug feed by means of 
pressure exerted in a container or vessel substan- 
tially facilitates dosage operation free of air 
bubbles (it is possible for air also to penetrate 
under partial vacuum from the cannula into the 
hose or flexible tube system, or it may alsp be 
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«->,-, r a return suction effect sets in via 
the case that a recuL. . , 

ch e cannula in the direct.cn of the seal t su . 
imp rovements were carried out in this respect al 
o and this in such a banner that this pressure 

, l. * r „„ is effected uniformly 
onto the supply of the drug is effec 
from the very outset complete exhaustion of the 
dru g supply. This is eftected by screwing , do- 
cap or cover towards the bellows conveys the 
To and this is done at a rate proportional to 
n 9 do - - Uquidmedxumdispensed.ng.-. 
such a way a crude dosing. simiUr to the u 
of a step syringe, is effected which is. however 
Implemented by the reciprocating or P ston .p 
or fine adjustment dosing. In a second e*amp 
usi „„ compressed or pressure gas padding. Fx,.81> 
this'effect is obtained by the delayed re ease 
o£ carbonic acid gas by having diluted hydrochlo- 
ric acid react with calcium carbonate, the la.te. 
pcovi ded on a polyethylene foil may be P™««« 
by a pectin film which is gradually decomposed o, 
hydrochloric acid. ..pressure control valve 
^events at all times that the pressure -ill 
excessively. The reservoir or supply cylinder re- 
ceiving the bellows may suitable be a constituent 
part of the device, while the bellows co.tx.xnin, 
L liquid drug or preparation will be »pl«- « 
exchanged. For the production of carbonxc acid xn 
an amount, which is necessary for the «P»'«°» 
of 50 milliliter of liquid at a reserve pressure 
of 1 atmosphere overpressure. 375 milligram na- 
trium bicarbonicum and 815 milligram hydrochloric 
acid of 2o percent. If calcium carbone is used 
therefrom 446 milligram would be necessary. To 
connect with the foil the heat-resistant calcium 
Mcarbonate should be prefared, because xt may be 
blown heated over a foil or it may be scattered 
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» lpne foil which is heated of 
on a polyethylene ton 

; 1 i ?n ° Celsius . 
100 until indicated berr.re 

A precautionary -nun, or a ^ 

the suPPly = t - ually lowered 

Mleh th . invent . * the 

cap or cover -which encoun . 
slot of the cylinder or r., 

at a lo- 

t enng a ^l^^l^ for hot 
cation of the lower Urn t ^ ^ supply 

one sole dosis le also to 

n\ Alternatively, " ii3 f 
lF19 Particular within the pressure gas su P - 

mo unt. in Par - lnspectabl e. a thread 

P1Y ^ Z 1 a- " hich " 

b,tW "", ac u e the ...» wnen tightened Just 
y arn will actua triggering the tu- 

as in electroni - ^^^^ My 

n e or melody r "*" y ; iM „ onlc conpu tation 
als o be — ° f c a n b \aad«Fi,.«>- m this re- 
'"rl'p- - range ,ay b e sheeted and the 

r r may be prevented fro™ functioning when 
rreinrnt 1/found to fall below the guanti- 

ty retired for a £or ODe ratio- 

„. ny .mproveme have ^ 

"^ onanism -as with the hose P um P - control 

sprl „, mechanism th . inje ction or 

simulation means for trigger g insection 

,ii»tion simultaneously with the inser 
reventilation consequently, 

1 some particuiar lever, rather, positio- 
8 i clJmng eiements are provided as 
p nl projecting downward from ~la 
attachment ^ Three ^-^^ 

irUu, the releasing or 
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tripoing Dins to approach increasingly tne 
center of the device,, without diminishing its 
adhesion on account of a reduced skir. contact 
surface. Pins housed within the suction cur. ..... 

be sealed relative to the suction cup 
rooffFig.22). In the example illustrated. tnese 

firstly, effect rotation of the ring against 
the action of spring so as to move uowara - 
low friction(Fig.79). 3y means of this rotation 
of the ring pins noved from the opposite ejec- 
tion will engage apertures in the ring ar.c ----- 
lowering effected by manual pressure enables tne 
valve between suction cup and vacuum reservoir 
to be opened. In the example discussed, t.,e nega- 
tive pressure or vacuum is generated in tnree 
chambers of same volume disposed annularly about 
and above the suction cup(Fig.82), viz. air cis- 
oersasl by means of electical resistance or hea- 
ding wires over the mains. Heating the cnarroer 
is shut off via a temperature sensor (e.g. a oir.e- 
tallic switch) or a time interval switch after 
the highest temperature has been reached, wnere- 
upon the chambers are cooled. Resilient flap 
valves permit the out air to leave the chambers 
via the suction cup, serving -by way of secon- 
dary effect- also as cleaning means, while tne 
oins acting as levers move one of the respective 
flap valves from above and for the surpose of 
air pressure compensation between chamber and. 
suction cup from their seat. Inasmuch as a 
broad rim in the form of the brim of a hat 
around the suction cup edge is useful at all 
in order to prevent an injector of elongated 
construction from being tipped or canted on 
the- skin as well as from having air inadver- 
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rently introduced into the suctitm *"**-' ' 
increase of space required for the r-ru-j 
chanber is not so siyni f icant when • — 
with the savings accruing from u, 
ly evacuated cutlets about the 
dividual cannula. lUvidiny the —l., U 
about ana above the suction cu, int.. u.iee ~ 
parate chambers permits tr.e in.^tc.i 
th ree times subsequent to — > efre.:t«.i ..«atw. y . 
The vacuum reservoir cuplets were also consMc- 
r .bly imoroved. Thus, a membrane cover or caw 
about the cannula aperture cone permits, su^e- 
qu ent to loosening a sup-rt of the cannula, ,r 
the P in(Fig.65,83) due to injection mourning 
the cannula, a deeper immersion of tne canr.u 
the skin to the extent of the portion or ...e 
nula shaft or shank located in the reservoir, 
in other embodiments the suction cup is roi- 
med by an injector collar mad. or run.er 
elastic material (Fig- 77,, into which the vacuum 
r » 5 ervoir is slid in sealing relationship there- 
to A twin-chamber storage system of this type, 
wherein a distinction exists between the space 
of the reservoir and that of the suction cup 
and wherein the cannula projects without being 
covered, resembles hence a store of reservoir 
of a single-chamber system having the cannula 
in its entirety and up its point located behind 
the terminating membrane. The clearance space 
about the overhung portion of the cannula shaft 
nay be reduced while economizing on suction so 
as to be taken up by a annular piston. It is 
possible to suppress a special valve between sue 
tion cup and vacuum reservoir if an extensible 
membrane is used as partitioning wall between 
the annular piston and the vacuum. reservoir; 
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su chanenbrane -in, po«iblc • ■ - ^ 
c-=«l» used in . houwholdlF^.TT-a,.. in ■ 
«... how*-, the cannulo piston .t - 
rested prior to use from »«n S toward- .... 

.„ i- i. provided, according "-= -o 
cuun reservoir. I- * 5 ' ^ 

invntlon. with a transverse .lot into w. ... 

•t.rtin, from a retaining collar or ; , . 

snoots of the cover, holdin, t.o. 

th . lovr of the vacuo,, ro..rvo.-. 

.Tor -hus preventing prior 

said transverse slot, .nJ- 

se and under the effect o, the vacuo, the 
„ard motion of the annular piston, naming 

pins or l«U=s. -hi* »— '"° 
the removal of the holding collar of the soc- 
t on cuo cover- the function of retain.no the 

the injection, snap into ..ngagment » sec.io..s 

, , vransvers- slot between t.-.e hol- 
of the annular transvers- 

d i„. tabs when inserted into the uoector 
With resoect to manof actor mg . the expense 
transvrse slot can be replaced in that m 
2 same for- or mould with the vacuo, reservoir 
an annular piston is manufactured 
open annular notch. It is then conveyed by a 
devolving transport system to a sticking dev.ee 
e.g.an ultrasonic welding head, and tnen uni ed 
ui !h acircular stretch-foil. Subsequently, the 
annular piston is conveyed below a vacuum re- 
servoir coolet and the borders of the areolar 
foil are bonded to the rim of the vacuum reser- 
voir. This rim is shaped in keeping with the 
invention so as to constitute a broad brim of. 
nat. and this rim may simultaneously have a line- 
ar seaUn, contact with the suction cup collar of 
th e injector. The transverse slot and the annu ar 
notch, respectively, may be constructed in alter 

- 34 - < 



„i„ q sectors either horizontal or 

I contrive to enhancing on the on. , a ; 
tn e locKln, effect of the cover tabs or the co 

■ h nn the other hand, however to con 

Iat Dins and, on tne nunc. 

b teto faci.itate on, oc, in, the 
tainin, pins or lamellas of the in ,.«or it i, ■ • 
u to t e fact that the cover of the — - 
•„,„ in thi- embodiment, the approach 
servoir is ri,id in th ^ ^ 

o( the cannula, when in 15 r esiiience 

tlon to the skin bein, raised- by t.. 
oE the suction cup coliar. Increasing the clea 
r n e °f -tion between s,in and injector .a 

e ve the purpose of relieving the ™ o 
"the skin within the suction cup, but also, on 
Ts^uent section of operation of triggering 

of Figure 65 tne cone 

, of the injector towards the skin is a 
movement o th */"> t „. tr Bering opera- 

P " CeqUi : h t as n he suction cup sollar can 

„t raised and which comprises, towards the 
d e s r ac - of the cylindrical accomodation 
^ S1 t e v rrriservoir. a snugly ^ ^ 
1 !ocKs against the wall of the accomodat on 

.,,.„,m in its motion. In tnis 
uhen guided unilaterally in i „, iaMre d 
„ay is assured that the injects is triggered 
or released only subsequent to secure contact, 
I contact supported by vacuum, of the suction 
cu p with the sKin. In the example of the ^3 
th e release or Uterine of the rotary pumps 
effected only after the vacuum effect 

• a -i.ist as has been disclo- 
has been ascertained, Dust as 

has Been specifications of Appo- 

sed in previous patent specific 
,nt in this instant a feeler is used as 

::: "witch., T his mM i*-*«^™ 
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of the shape or for. of a membrane or d..,.hr.,n. 
to be lowered prior to ejection. A ci rcumscr .bed 
elastic portion is »™«n inwardly under the in- 
fluence of the vacuum of the reservoir, once 
th e ,.cu- has been decreased by due compensation 
with the suction cup space or chamber this mem- 
brane lifts up slightly, ^e exploitable errect. 
however, very smail. For this reason, a sliding 
vsl ve. operate at low friction has been pr o- 
vided as connecting or tripping element. The ree 

.associated therewith is. to begin with advan- 
ced 1 means of a pneumatic piston towards he 
ela stic membrane opera ted by the bellows -fc.cn 
is compressed when the vacuum leservoir is inser 
ted in the injector and which remains in said 
compressed state until such time as «...!»« 
above the sliding valve has been reventilated 
L re-expansion, perhaps reinforced additional,, 
by an auxiliary spring, of the bellows actuates 
the connecting or tripping element cor the ur- 
ther functioning of the device ( Fi, . 7 5 , . A slight 
marginal projection of a bonded cover membrane 
may afford resistance for a resilient holding de- 
vice, thus eliminating the need for an expansive 
transverse groove. Contrariwise, wedge-shaped 
means acting laterally on the cover may be userul 
for removing the vacuum reservoir subsequent to 
use( Fig . 69 ) . 

A single chamber system will, once more, become 
economically feasible when the expensive release 
mechanism for the suction cup cover »W«"JV 
the membrane is transfered to the in^ecto proper 
, F ia.86). Ah extensible elastic membrane bridges 
M er a bottom ring within said vacuum reservoir 
caput. An inner portion of said bottom ring is 
^aea together with an additional 
rin, lying with its rim on the lower r» of the 
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vacuum reservoir cuplet and preventin „ ubse 
q uent to the evacuation of the Utter, theb 
to- tin, to be raised for so lone, until a border 
Hip o said cover ring along a predetermined 
b reaLg Vine is removed by ^ 
As duiy intended, this is emoted first after, 
initiated from the injector, pins or stop se S - 

«at the level above said inner conductor c,- 
; „ r a border and passing through thinned 

u oorts of the vacuum reservoir cuplet, as- 

::; a thi r^: — - - ~~ -r/r 

,„ the single chamber system the cannula, as 
I is ocated protectiveiy behind the cover 
Irane the disavantage of a trucated cannula 

of ess concern in the membrane Passage in 

cannula attachment or adapter piece of the -an 
nu as the vacuum of the reservoir .ill become 

tive thereinto can be exploited to the «- 
fect to render the negative pressure or vacuum la 
terally visible by collapsing an elastic sma 1 

,U. U, in the case of deeper infections the 
cannula o, eiongated construction destined for 
such dephts will hit upon a blood vessel, the 
su " ,. „ „ni fill up Kith blood once, 

small ball or sphere "ill tin P 
the clamp<210. has been loosened or detached 
faulty injection into the blood vessel may thu 
he pr vented by interupting the injection,^.**- • 
L single chamber system is provided 
largest vacuum storage space with respect to the 
derail dimensions of the vacuum reservoir cuplet. 

, the sterility of the cannula is safeguarded 
. en without being external -rapped or pac. d 
The functional control for reventilation the sue 
tio „ cud has been proved upon in that an .easily 
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a ctuable sliding valve i. being closed, f , 
with energy accusation for the return of the 
valve rod. prior to actuating the dosage dov.ce. 
Th e valve reset mechanism is. however, blocked 
until the dosage mechanic has run full course, 
reset mechanism being actuated by the def ec- 

t he connecting link guide at the housin, ( Fig.63. 
i, 6.< .-i,..0). - this manner the ris>. of reve- 
ati n even prior to the dispensing the -» 
total of the liquid drug preparation and a so the 
rl sK is obviated that during the withdraw ,1 of 
the tip of the cannula the preparation might be 
e L through the upper layers of the s,m also 
herein, i . e . intracutaneous^ . The thorough 
o h onstituent of the drug or preparation .ay 
a so be effected in that the buzzer of the e ec- 
tronically controlled alarn system is coupled me- 
chanically withthe hose sections supplying the 
cnanicany vibrations 
preparation in such a manner that its 
^communicated to the interior of the hose or 
tube.Fig.90). and this shortly before the in.ee- 
t on is carried out. The peripheral or border ring 
(223 ) at the vacuum retaining cylinder or reser- 

o r cuplet.5, is wen suited both to provide for 
a oetter attachment of the border membrane. 6 > and 
£or a more adequate seal towards the injector 

Onlhrneld of the dose mechanism it is proposed 
to effect dosing by means of a magnetically clocK- 
actuated rocKer switch, if their is a correspon- 
ding strong and resistant drug hose .e.g.made 
o silicone,, typ. of clamping hinders the 
t L fro* the container while the hose is squee- 
zed (e.g.also within a metering screw of worm 
the winding of which are constricted or narro- 
wed progressively on after the other about, the 
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hose, flattening off the hose( Fig . 98 ) . The pos- 
sibility to let working the expansion of a body 
as a pressure donator (either it may be sole- 
noid stroke of piezo-effect) in steps to a c>art 
5 of hose, permits as means for dosing at thr : same 

tine the shutting up or locking of a afflux isy 
towards the hose chamber saving thus a valve 
(Fig. 100). It was already discussed above the 
possibility to alter the velocity of solenoid 
10 stroke or piezo-extension (by erraticaly swit- 

ching in addition of independent latnellas) and 
to exploit this for a commutation to an other 
kind of drug(Fig.97) . 

The flow measurement (e.g. with clocked actuation 
15 of the drug outlet valve- which may also be pre- 

sented by hose ring constriction or piezoelectric 
shutter lamellas, to which pressure is applied, 
about an elastic pin in the hose in the manner 
of an central shutter of a photographic camera-) 
20 may be taken into consideration in connection 

with a critically high rate of flow or a con- 
stant drug pressure in the supply container or 
also the exploitation of the formation of the 
electrical field during flow, and this tc effect 
2 5 to arrive at a dosing mechanism of reduced dimen- 

sion. At present, the use of piezo-elements , 
although in its length extension well maneuv- 
rable, seems only possible in connection with 
mains due to the fact that high voltage is ne- 

30 cessary. 

It may be decided, in any case, only by conside- 
rable expenditure following the prior art until 
this time, which composition of functional parts 
realizes the injector according the task or aim. 
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Since the application of PCT/DE65/OOH 3 any new 
but essential particular perceptions and 
embedments of the invention are .ained wn.cn 
perfects it and, even, expands the scope or tne 
Invention. The experiments has shown that venous 
blood vessels can be sucked on the suc:r.i»n cup 
- in certain cases, p.e. .E the skin extends im- 
mediately over bone-, then situated near to the 
upperst horny skin layers. If cannulas with long 
shaft are used -as it's the case in vacuum reser- 
vori cuplets (as described above)- the cannula 
may penetrate the blood vessel completely the in- 
sulin or drug being emptied beneath and exterior 
the blood vessel within the subcutaneous tissue. 
But if cannulas with short shaft are used, as pre- 
ferable applied in full automatical and electro- 
nically controlled injectors namely as stacking 
cannulas, the danger of inadvertently injection 
into a blood vessel is irresponsible big. The 
control of the seat of the cannual tip by ap- 
plying negative air pressure before the injec- 
tion is'nt an ideal solution of this problem be- 
cause the subsequent reventilation does not avoid 
needless blessure and, mainly, because an immense 
mechanical expenditure. The solution given by 
the new embodiments is that light (or similar 
rays, preferably laser) is projected through the 
skin knob which is elevated by suction or trac- 
tion, and that the difference of light extinc- 
tion is evaluated as to check wether a blood 
vessel is contained in the upper subcutaneous 
tissue under the skin or not. Preferably this is 
done by at least two light sources with an angle 
shifting of 90 degrees about the skin knob. If 
the light, received by the sensors of both (or 
more) positions is attenuated, a stop signal 
is generated; it reaches the reventilation^ 
valve before the tip of cannula has pierce'the 
top of the skin knob. A warning signal may be 
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given by the control unit in order to repeat the 
injection procedure at an other place of the skin. 
Instead of the dia.= copic measurements also a re- 
flexion measurement may be used to check the po- 
sition of vessels beneath the inside of a skin 
knob. The other main task of this extension of 
the invention is concerned with the optical meas- 
urement of the skin such as the determination of 
its thickness as well as its density of capillary 
vessels or its contents of blood. Such parameters 
are important for a determination of the state of 
metabolism especially for the glucose measurement 
using the change of the plane of polarized light 
and this preferably by diascopy. The skin knob 
such as produced by negative air pressure inside 
of a suction cup or by plaster-adhsive traction 
or by both methodes is optimal suitable for such 

easurements because- the raised skin is bloodless 
and therefore pale and transparent ( 1 ikewise ) , for 
about two seconds, and than the skin lookes red by 
a big hyperemie for longer time. The difference 
of measurements during born states of the skin, 
this means at least two subsequent measurements, 
allow the calculatory determination of blood sugar, 
insuch a calculation the skin thickness -equiva- 
lent to the way for the ray- and the density or 
respectively the number of capillary vessels can 
be included. This task is solved using the change 
of light absorption by simultaneous measurements 
along a type of vertically arranged light guide 
ledge (containing at one side equaly spaced fibre 
ends of detectors in relation to a light source 
ledge opposite) or by subsequent measurements at 
a few sensor points with comparation of the alter- 
ations at regular time intervals. The diaphanic 
measurement inside of a suction cup seems to be 
advantageous in such a manner as to apply also it 
also in connection with insulin pumps -beared on 
the body or implanted- perhaps with radio control 
without the use of a cannula inside of the suction 
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cup. instead of the use of visible light al« 
other wave lenght cm. U bo usefull < 1^ ■ 
ur «»t S l.y infrared U,ht » . Finally, a i.ght 
source „» be emitted, it temperature sensors 
, r . used to check the distance of b, cod vessels 
; >r the ,letho.n or fullnes of blood by oo^ar.- 
so „ of the measurement values immediately arter - 
the skin -is sucked on and a few seconds after 
th is tin. By regularly photometry of thermome- 
try the possibility is giver, to check the con- 
tinous skin contact and to interrupt the mic- 
tion in case of an intended or unintended reven- 
til ation of the suction cup. The last described 

Ictro-optio devices o. device .because ali junc- 
tion, may be exerced by one single measuring ar- 
rangement, can be employed as a factultative sup- 
pl ement of a mechanically conceoted suction in- 
■ector as it is ameliorated for a completing de- 
monstration of the principle of suction injee- 

on. On the field of control technic the circum- 
stance was taken into consideration that the skin 
creeps comparative slowly into the -ction cup 
The previously described "suction switches for 
Lunching the injection are not enabled for such 
injectors using cannulas with short shaft and 
g e eraUy, the fixation of the pressure load n . 
tor such suction switches was difficult. In this 
point, the amelioration consists in a suction 
switch -showed as a membrane switch resuming to 
such a device from 1974- which communicates by 
channel to an area between the outer suction cup 
rim and the inner sealing edge or zone. When using 
. United amount of suction, as advisably with re- 
gard to the weight and dimension of the device the 
raised skin leans against the inner rim or wall xon. 
o£ the suction cup. On the other hand the space be- 
tween the inner sealing zone (shaped elastic or 
lar9 e and constituing a kind of new suction rim, 
and the sharp outer suction rtm is reventilated. 
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T his is done through the fin. wrinkles below t e 

which is exerced against the skin outs.de he s„c 
tio „ cup. This reventilation after the »c« 
phase generates a s.gna, which the new .uctxon 
Htch transfers for launching the dosing dev c . 
!„ the field of suction production with respect .o 
the dlLn of storing and freeing the negatL „ , air 
pressure a new embodiment consists of vacuum r..« 
voir cuplets each having a cover fastened by . en 
tral bush letting through the cannula tip. This 
dv r has Uteral projections which abut upon insi e 

rejections of a ring which is welded wit a rim 
said vacuum reservoir cuplet. Inside of the sue 10 
retaining space of the injector there are tngge in, 
bars which worK. in keeping with the invention, a 
gainst the projections of the rotary cover causmg 
I heir rotation. When th. of tne pr 

tions is dropped the annular piston can be lifted 

tne influence of negative pressure. Thus the prob- 
lematic and cumbersome operation of the removal of 
a abutting covering along a breaking line is not 
necessary any longer. The boundary membrane between 
th ew outer air and the vacuum store is bui d by a 
tensil strengthened roll membrane. The locking of the 
piston movement by the effect of outern air pressure 
on said roll membranef causing friction) is prevented 
by a cover membrane which can be streched and which 
closes the small slit between annular piston and cu- 
plet wall, m the above mentioned prefered exam- 
pie of mechanical injector -developed thus from 
Pia 77- was returned to a self-triggering mechanism 
o£ ihe vacuum reservoir cuplet. The new example is 
exerced as a type of three-chamber cuplet which is 
a kind of combination between the single chamber 
with the twin-chamber type. Anew they are two mem- 
branes extending from the annzlar piston td the cup- 
let cylinder. But the outern and abutting or 
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supporting membrane consists of a -.ensil strengtn- 
ened foil p.e. made of aluminium, while the inner 
membrane is elastiseh or easily to stretch. The 
central bush -surround incj the cannula tip- covers 
said outer membrane by its disk with a thoothed 
cutting edge faciny to said outer membrane. Behind 
the latter extends the the second yielding or elas- 
tic membrane between the bush and the cylinder wail. 
The smallest damage or demolation of said outer mem- 
brane caused by pressure against said covering disk 
-even it may be a small tear at the attachment line 
toward the central bush- effects the raising of the 
bush supported by pressure of the outer air towards 
said yielding or elastic membrane (the latter there- 
by works similar as a parachute). Thereby the outer 
membrane is cutted open along its outer circumfer- 
ence by said cutting disk. The raise of the skin 
Lo?ether with said disk may be facilitated by a skin 
adhesive couting of the latter. For the reventila- 
tion a new variation of mechanism is decribed by 
Fig. 112. After the dosing movement of the dosing 
disk with annular wedge profile ridge or ledge has 
finished the spiral spring drives a cross-beam as a 
clearing of motion permits by a cam follower in a 
slot of said dosing disk. This cross-beam again 
drives a bush, which descends carried in three ob- 
lique slots taking with it three rods (fastened by 
in horizontal direction running slots of said bush 
and vertically guided). In such manner said three 
rods, equaly spaced about the outer suction cup 
rim, are pushed downwards touching the skin. They 
adjust the distance to the cannula tip while the 
skin is solved from its sealing seat against the 
inner rim or sealing zone within the suction cup 
reventilating the latter. 

In the prefered example of Figure 112 the vacuum 
reservoir cuplet is taken up in a central accomo- 
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dating bowl as to insure the large abutting ['la- 
ne of the injector avoiding a reactive support 
plate ring. For the removal of used cutlets a 
special dropping mechanism is affiliated, ope- 
rated by a over-stroke with the help of a over- 
taking mechanism during rotating the adjusting 
ring which serves for the automatically prepa- 
ration of all functions of the injector. Further 
means to prevent an unintentional premature re- 
ventilation by toppling cv*r of the suction in- 
jector axis is an over beaker enveloping the in- 
jector and joint by a spring. Such an over-beaker 
permits (owing to the profile assimilation bet- 
ween injector surface and the bottom side of the 
over-beaker) a firmly pressing on the suction cup 
perpendicularly to the skin. If the manual pre- 
sure is partly diminished said spring helps to 
separate botjh parts pf the injector, it works as 
a joint which prevents c» manual angular move- 
ments. The same effect is caused by a spring con- 
nection between the longer upper part of the in- 
jector, serving as a grip, and a lower part main- 
ly consisting of the suction cup. 
On the field of the dosing mechanism the hose 
integrated pump is ameliorated arJ propped by a 
more favourable drug afflux. Instead of the un- 
economical gas blowing off by a pressure relieve 
valve the gas, produced by joining the proper che- 
mical components, first is introduced in a se- 
parated reservoir (p.e. the outer part of a doub- 
le walled cylinder) wherefrom it passes a pres 
regulating valve towards the elastic drug 
container. The pump, itself, has a calibrated 
measuring chamber surrounding case-like a spindle 
whose stroke closes in a first phase by solenoid 
or rotated profile ridged or edged disk (handling 
to the pierced plate or disk enlarging the hose) 
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j mpasurinq chamber v;hile 

the afflux towards said measuring 

thP outflow towards the cannula. Th.s 
iPttinq open the outtiow 
1 effected by a weH determined gas P«»«« 
"ol.fr ne« the pump c-« una wording - 

outern wan of the hose, m a see a s c 
ph „. the do»in, .pinOlc - » — ~" 

.,ereby Cosed ana the drug or prepara i 
£il ls the space about the dosing spindle 
thereby the hose wall towards the pump case, 
o idea that the gas pressure fro. the dr», 
Lpply container aominates the pressu 
gas bolster in the ca e o t P^ ^ 
inject of Figure 110 to -i- 

bl oe,i„, mechanism against the exhaustion < . .... 
M is also variea. The axis rod or t.,e de.x. 

- to open the seaUng membrane or U. a.*^ 

_ rD c P rvoir cuoleu, nas un ^ u ^ 
r^f the vacuum reservun 

d a button-1- emargement —to ■ ^ »" 
dating bore with snap-springs engages, s.id oore 
^ c~tr.ll, positionaed on plate o £ the he 
o the f o!ded bellows .serving as 

upper end of said spindle axis enters into said 
b ore and is arrested there and this happens for all 
functions of the injector. 

Besides, is proposed, an amelioration of th. do 
sa9 e hydraulic within a step syringe. Inside of 
the separating piston boundary to the drug at 
pump cycles a Uttle dosing piston expands driven 
I y a solenoid which is incorporated to the piston 
assembled parts and which is lowered ™ 
dr „ g is emptied in whole. The supporting piston 
is Ixocxed b y sidewards projecting peg <UKew.se 
operated by the solenoid> before the strode of 
the little piston displaces the predetermined 
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dosage unit through the cannula. In a second 
example (Fig. 116) the locking of the motion as 
well as the replacing of single doses is brougnt 
about by blowing up the sealing hose ring about 
the separating piston whith measured equal doses 
of an auxiliary fluid similar as in Fig. 46. Be- 
cause' the function of blocking for the piston 
movement also is overtaken by said hose rir.c a 
separated supporting piston is omitted. A re: lux 
of drug during the retraction of the little co- 
sing oiston must be avoided by a nonreturn valve. 
Preferably, as such serves a hoslet inside of the 
cannula shaft -curved to a double setting or clap- 
oed inside- which is unfolded by the drug pressure 
'lengtheing thereby the outflow channel onto the 
subcutaneous tissue and the surface for the sensor 
coat, if any needed. Finally, the change betwear. 
drugs, if only two types therefrom are provided, 
may by brought about by one motor in driving the 
one dosing pump exclusively in one direction 
whilst the other direction is ineffective by means 
of a ratched wheel and pawl. After electrically 
pole changing the motor runs back driving the oth- 
er dosing pump while the first named dosing pump 
stands still, because its axis has alsoa ratched 
wheel and pawl working in the counter direction. 
A special change-speed gear may be unnecessary in 
such a manner. At this moment, the developing 
range is exerced of the control of metabolism 
using suction (or traction) against a bound skin 
party producing a knob and evaluating measurement 
data to equalize disorders of metabolism prefera- 
bly by the administering of insulinjby a minurized 
device or devices. A measuring tape gradually div- 
ided and fastened to the upper part of the folded 
bellows with drug may be rolled down behind a win- 
dow of the cover of the injector whilst said folded 
bellow is lowered to empty the drug for injection. 
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Figur 1 shows in a top view a filled injection 
syringe with sensor cannula which is connected 
to a measuring device. 

The Figure 2 shows in the longitudinal section a 
vacuum reservoir cuplet which preserves negative 
pressure with sensor cannula connected with a 
dosina instrument operating by hand. 
T h e Figure 3 shows in a side view an insulin pusp 
connected as well with a sensor cannula as witn a 
measuring device. 

Figure 4 shows in an longitudinal section -to 
the rihgt hand also in the cross-section- the 
detail of a cannula adjusting .piece which is con- 
nected with a coupling piece for the hose. 
The Fiaur e 5 gives a block diagram for the 

date storage and the date reading at a device 
according to Fig-1 to 3. 

The Figure 6 gives a refinement of the block 
diagram of the Figure 5. 

The Figure 7 shows a circuit diagram of the 
reader of a device according to this of Fig . 5 
and Fig. 6. 

-he Figure 8 shows in a natural size the housing 
cylinder whith its derivating hose and the folded 
bellows and the supporting shell serving to the 
inserting cylinder in the longitudinal section 
except for a shortening of about 40 millimeter. 

The Figure 9 reproduces the inserting cylinder 
which is able to be introduced into the housing 
cylinder of Figure 8 fournished with a maximum 
filled injection syringe in a logitudinal section. 

The Figure 10 shows in a cross-section along 

the iron plate which closes upwardly the inserting 
cylinder whereby the position if the six permanent 

magnets and of the actuating tube for the reventi- 
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lat ion valve is drawn in with dotted lines. 
The Figure 11 shows in the longitudinal section 
parts of a housing cylinder similar to this o 
Figure 8 whereby the features of the 
tion valve is modificated. 

The Figure 12 shows diminished about to the scd 
! - 5 an water stream pump joined to the pipe 
in the longitudinal section sutitable to the 
operation of the device. 

The Figure 13 shows a longitudinal sectxon 

through an injector which is operated by a 

C02-gas- P ressure-capsule suitable for on kind 

of medicine with automatically change of cannula 

The Fioure 14 shows an cross-section in the 

Heigth of line ft - B of the Fig. 13. 

The Fioure 15 shows a cross-section m the 

Heigth of line C - D of the Fig. 13. 

. he Fioure 16 shows a longitudinal section 

trough the detail of one of the both coupling 

valves for the liquid for Fig. 13. 

The Figure 17 shows a cross-section throug the 

yet-pumo of Fig. 13. 

Figure 18 shows on the left hand side in 
the longitudinal section and on the right in 
the cross-section a detail onto the end of 
the cannula magazine in a scale 5 : 1 for Fig.l 
The Figure 19 shows a side view towards the 
lid of one side refering to Fig. 13; to the 
right of this a vertical-section and below 
a cross-section in the heigth of line A - B 
is represented. 

The Figure 20 shows in the vertical-section 
along the line E - F of Fig. 13 details of the 
steering -for the release and the change of the 
dosage. Under that a cross-section is shown. 
Figure 21 shows in the scale 2 : 1 details 
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of the Fig. 20. Under that shown again a cross- 
section along A - C. At right hand details of 
the position of the overcoming spring of the trigger 
is perceptible with two views which are turned 



o 

for about 90 



The Figure 22 shows ina partial view above and 
bP love in the longitudinal section an in the mid- 
dle in the cross-sections A - D and C - D de- 
rails of the steering mechanism. 

^he Figure 23 shows the steering arms, wh^ch ex- 
tend from the half-conduit and the lid slides 
which ar, grated from these, with counter and 
blocking mechanism in a partial 
diagram in the longitudinal section and under 
said in a over-view. To the right hand yet a 
vertical section is demonstrated. 
The Figure 24 shows in the longitudinal sectxon 
the counting and blocking mechanism accordinq 
the Fig. 13 and the following. 

Under said lies the cross-section in the hight 

The Figure 25 shows in a scale 5 : 1 the detail 

of the transposition of the stroke-moving of the 

counting mechanism to the turning. 

The Figure 26 reproduces in a winding up 

with the scale 5 : 1 the grooves inside of the 

quiding-bush. 

The Figure 27 reproduces on the left in a longi- 
tudinal section and on the right of said m 
the longitudinal section also in a scale 5 : 
a cannula magazine and variations of stack- 
cannulas. 

The Figure 28 shows in a scale 10 : 1 on the 
left in a longitudinal section and on the right 
in two cross-sections of different hight 
a dose pump for the auxiliary liquid. 
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The b-iqurvs 2«» shows in the longitudinal section an 
electrically driven Elector with syringes for 
multiple use for two different medicines. 
The Figure 30 -.hows a cross-sect ion of the Fig. 2* 
in the night A - B. 

The Figure 32 shows a wiring d tag ran in r"l. 
according Fig. 29, 30. 

The Figure 31 shows in the longitudinal a varian- 
te according to Fig. 29, which have a motor with a 
control gear for two dosing hose pumps. 
The Figure 33 gives a TTL-winng diagram of the 
Fig . 32 . 

^ne Fioure 34 shows a medicine suppley bottle witn 
pressure gaz inside of a folded bellows in the 
longitudinal section. 

The Figure 35 shows in a longitudinal section 
through a medicine sac inside of a sac with pres- 
surized gaz. 

The Figure 36 a schematical over-view of a suc- 
tion injector as a prefered elaboration of the 
invention. Inside of the magazine hose the stee- 
ring of stack-cannulas of two different construc- 
• tions is presented in the longitudinal section. 
The Figure 37 shows a longitudinal section 
through the suction injector, which follows to 
the line F - G of Figure 36. 

Over the suction cup a cross-section through 
said (the hight signed by an auxiliary line) and 
is perceptible and on the right a cross-section 
downwards from the suction piston. 
The Figure 38 shows a over-view to the roof of 
the suction cup and additionaly the cyl inder ( 304 ) 
with the cannula magazine. 

The Figure 40 shows a schematical longitudinal 
section along the line C - D to explain the me- 
cnaism of piston-guidance and of the movement of 
the suction cup lid during the waiting position 
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before the injection. 

The Figure 41 corresponds sweepingly to the 
Fig. 40, but it shows the stage after the injec- 



tion . 



The Figure 42 shows the stage after the closing 
of the lid. 

The Figure 43 shows a variation of the trigger 
mechanism for the suction piston whereby the Ur.e 
of the .longitudinal section follows to such of 
the Fig. 26; the suction cup is presented ir. a 

side-view. . 1 

The Figure 44 shows in a schematical longitude, 
section a oossibility of connection between 
the old and the new suppley sac for the partial 

15 fillingup of the old. 

The Figure 45 shows above in the longitudinal sec- 
tion and below in the cross-section two dosing 
pumps for the injector as in Fig. 26 and follo- 
wing and a bolting device of the supply bags. 
The Figure 46 shows in the longitudinal section m 
the scale 5 : 1 the detail of a dosing pump in 
connection with one of the magnetic driven dose 
pumps. 

The Figure 47 shows schematically the running up 
of a oeristaltic dosing movement on a variation or 
the arrangement of the pumps to saving dose 
pumps. 

The Figure 48 shows in a longitudinal section in 
the scale 5:1a stack-cannula according the 

30 Fig. 25. . 

The Figure 49 relates sweepingly to the Fig. 4 8 

and is a variation of cannula. 
The Figure 50 shows in a longitudinal section 
and under said in a cross-section along the line 
35 A - B in the scale 5:1a special sensor, can- 
nula in wich the shaft is partialy replaced by plastic 
material . 

The Figure 51 shows a cannula with a inlayed sensor 
tube or sensor thread while the shaft is intact 
which cannula relates according to the description 



40 



to the Fig.™. 

The Fiaure 52 shows a vacation of a cannula with 
inner coating in the longitudinal section and 
in the scale 5:1- 

The Figure 53 shows a cannula, which correspon- 
ds according the manner of representation, to 

the Figure 50, whereby a little hose is put in 
the cleft shaft. 

-he Fiaure 54 shows in the longitudinal section 
in the scale 10 : 1 a sensor cannula for the 
ref'^ive photometrical measurement. 
The Fiaure 55 shows in the longitudinal section 
in th- scale 10 : 1 a sensor cannula for optical 
m easurements with light conducting fibres, shown 
onlv as far as the shaft attachment. 
The* Fiaure 56 shows in the longitudinal section 
<n the* scale 10 s 1 the variation of a stack can- 
nula coressoonding to Fig. 48, 49 inside of a bo- 
rina of the device, whereby the light is feeced 
by a swivel seqment. 

The Fiaure 57 shows above in the lonaitudir.al 
section and above in the cross-section the 
arrangement of the rotary contactor rings on a 
cylinder of the device for a contrivance accor 
dina to the Figures 36 and the following. 
The^Figure 58 shows a functional diagram for an 
electrical dontrol and programming. 
The Figure 59 shows a program operation which is 
controlled by a processor for an injector ac- 
cording Fig. 36 and following. 
The Figure 60 gives a afinement of block 6 
from Figure 59. 

The Figure 61 is a continuation of the Fig. 61. 
The Figure 62 is a continuation of the Fig. 61. 
The Figure 63 is a continuation of the Fig. 62. 
The .Figure 64 is a continuation of the Fig. 63. 
The Figure 65 is an illustration of an embodi- 
ment of an injector having two parallel and 



identically operated hose or tube pumps as do- 
sage device and comprising a supply bag having 
highly flexible walls and a vacuum reservoir du- 
plet of the twin-chamber type as vacuum source; 
this embodiment together shown in a longitudinal 
sectional view. 

The Figure 66 is a cross-sectional viow o£ tr;e 
mechanism'.A - C) of Fig. 65, showing dossage prese- 
lection for three respective applications. 
The Figure 67 is a cross section C - D of Fig. 65, 
showing the dosis counter with locking -c-ans. 
The Figure 68 is vertical section E - F of Fig. 65, 
showing the release rr.echanism for revent i lat ion 
and for dosage dispensation subsequent to the ter- 
mination of the vibratory operation. 
The Figure 69 is a cross-sectional view G - H 
through the upper region of the vacuum reservoir 
cuplet of Fig. 65 with the mechanism for holding 
the latter in the injector as well as a mechanism 
not represented in Fig. 65 for removing the same. 
The Figure 70 is a cross section J - K of Fig. 65 
of the' mechanism for the release of the vibrator 
means as well as the release mechanism for the 
reventilation by means of spring-actuated man- 
dril or pin. 

The Figure 71 is a simplified cross-sectional view 

1 - M through Fig. 65, showing the dosage pump 
arrangement. It shows, below, a cross section for 
illustrating the embedding- of the hose or tube 

in the supporting discs of the roller axes in the 
direction of the arrows. 

The Figure 72 is a schematic view of a rolled- 
up projection along the plan view 0 - P of 
Fig. 65 of the vibrator. 

The Figure 72 is an enlarged view on the scale 

2 : 1 of a cross-sectional view through an alter- 
native embodiment of the pump arrangement w,ith 



respect to with f~* »».« in- 

re.p.eUvoly one of both tubes or hor.,» ^ 

one another. 

The Fiou^e 74 is a schematically rollcd-up plan 
view in che direction of the arrows of Fig. 73 
5 at a normal or natural scale, wherein the gui- 
dance o£ the hoses is readily seen, 
■nhe Figure 75 is a highly schematical longitudi 
nal section showing an alternative embodiment 
of the release mechanism for the vibrator means, 
10 and the upper part of a vacuum reservoir cupl«t. 

Thp Ficure 76 is a highly schematized representa- 
tion of the four functions stage A to D of a me- 
chanism for the reventilation by means of sliding 
valves. 

,5 The Figure 77 is a longitudinal section througn 
the injector with a dosage device integrated 
within one hose in the manner of a piston-cylin- 
der pump, a screw cov.r with a mechanism for auto- 
matically scaling down the drug or preparation 
20 suooly container, and a suction cup rim with ela- 
stic lips, which is associated with the injector, 
a* wellas a release device for the bottom cylin- 
der of a vacuum reservoir cuplet, which device 
assumes the holding or retention function of sup- 
2 5 port means for the cuplet proper to be removed 
prior to the use of the injector. 
The Figure 78 is a view in cross section A - B 
of Fio.77 of the locking mechanism. 
The Figure 79 shows a rolle.d-up projection of 
30 Fig. 78 in a schematical longitudinal section. 

The Figure 80 is a schematic view representing 
the two functional stages A, B in Fig. 77 of a 
mechanism for the reventilations by means of 

a sliding valve. 
3 5 The Figure 81 is a view in longitudinal section 
of an injector with a solenoid-operated tube- 
integrated pump similar to the one shown i,n 
Fig. 77, wherein a roll or reel of sheet foil as- 
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sures a uniform feed or advance of the drug or 
perparation as carrier of chemicals for the 
gradual operation of pressure gas in connec- 
tion with a pressure control valve, and wrtrem 
, device is orovided for thermally generating th~ 
negative pressure or vacuum for the suction cup 
within three separtely activatable storage or re- 
servoir chambers. 

.he Fioure 82 is a cross section taken in the di- 
rection C - D through the vaciun reservoir cham- 
bers and the suction cup of rig.Rl. 

r.oure 83 is a partial schematic rclled-up 
projection of the mechanism for opening th* flap 
valves to the vacuum chambers. 

-o the left of said Fig. 83 is a schematic rolled 
up view of the course of the grooves for the cam 
of th „ fe *d cylinder of Pig. 81 so as to explain 
thr. sectoral rotation thereof after loworino the 
drug or preparation container towards the pump 
housing. 

There below(III) the release function is explained 
in a cross-sectional view ft - B to Fig. 82. 
The Figure 84 is an illustration of a modified em- 
bodiment of a vacuum reservoir cuplet similar to 
the one shown in Fig. 77. 

On the left half of said Figure the transverse 
slot can be seen wherein the bottom cover is 
locked; 

in the right half of said Figure is seen, after 
removal of the latter, the stop of the annular 
piston through a locking lamella of the injector. 
The Figure 85 shows a schematic cross-sectional 
view through the suction cup collar of an injec- 
tor, wherein a clover-like lobed cross section 
can be seen with the release pins being located 
outside of the suction cup. 
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Fioure 86 is a longitudinal section show.no 
a vacuum reservoir cuolet of the sinole chamber 
tvpe with a removable covering of the suction 
cup in conjunction with an illustration o. ? 

F u . m £or the dvaw-puU or plug--. 

^ ockina mechanism to 1 

finder supporting the bottom ring and be.nc 
associated with the in 3 ector. while also she,.,., 
a device for controlling the seat of the can- 
nula with regard to the contact o£ the 

blood vessels. 

„ h . Fi ,ure 87 is a schematic view of the versus 
steps of the method for producing a vacuum reser- 
voir cuolet in keeping with Fig. 85. 
-he Fioure 88 is a view of a vacuum reservorr 
cuplet'of the type used in Fi,.65 within the con- 
ductor cylinder in the staoe wherein, ™ 
tudinal section, the skin has been raised by way 
of »„ equalization of air pressure, 
-he Figure 89 is a schematic lingitudinal pro : ..- 
tion at a scale of 3 : 1 of both of the sectional 
ridges facing one another for deflecting the 
valve rod in the injector of Fig. 77. 
m h e Fiaure 90 is a schematic longitudinal ..etion 
o£ an holding angle as connection means between 
an electromagnetic buzzer and a ring arround of 
a dose pump as mechanism to mix the drug compo- 
nents. 

-he Figure 91 is a longitudinal section of a 
m edicine-containing folded bellows, which is ex- 
hausted through a hose with therein integrated 
pump without a separated pump housing. 
The Fiaure 92 is a simplified electronic 
principle-set-up for the injection by means of 
a device as represented in Fig. 81. 



p . ure 03 is a kind of electronic flow chart 
The Figure ^ " . 
Eo r the computer controlled indicate o he 
caption of the medicine stopck. the alert 
just before imminent supply 
1 foAocking -e operation or fun< :u- 
the injector so as not to dispense when there 
1S a „ insufficient residua! amount of medicine 
*s in Figures 81 and 82 . 

^e Figure n shows in the longitudinal section 
a tocK-up device of the medicine supply until 

vv^*- cnnolv is exhausted. 

that suupiy " , , QP rtion a 

• Tne Ficure 95 shows in the longitudinal section 

variant of the hydraulic dosage. 
Th e Fia ure 96 brings below a plan view and above 
^oingitudina! section along « - » 
ft - B of a dose mechanism, wich >.s strok ..a 

sure of a solenoid. „ c rio" 

, he Fioure 97 bring, in the longitudinal 

a Informed dose mechanism similar to that one 

figure ,8 shows in the longitudinal section 
a dose mechanism. 

,he Fiaure 99 shows in the cross section a hose 
throttle which is connected to a electronic 
flow- through measurement. 

™e rigure 100 shows in the iongitudinal section 
a dose-change by means of a change gear, what 
Lans a dose mechanism for two drugs by means of 

an single motor. 

The Figure 101 -also shown in the longitudinal 
section- oerforms the same task by means of 
different attractive velocities of a piezo-pres- 
sure conductor. 

.he Figure 102 shows in the longitudinal section 
the motion of the cannula magazine towardly and 
backwardiy the skin by means of suction in a 



functional stages. 

The Figure 103 shows in the longitudinal section 
t „o functional stages of an infection by means 
of the raising up of the skin by 
The Figure 104 shows the polarized-ohotometr lc 
control of metabolism through the knob oC th, 
skl n which is raiseo up into a suction cup. _ 
The Figure 105 shows the basic experiment relating 
to the influence of the conductivity of a membrane 
with sepharose-concanavallin A by glucose. 
Fig ure 106 shows in a schematical longitudinal 
section a photometric measuring arrangement about 
the suction cup using a light sources and sensors 
b earing ledges; at the left hand side the skin is 
raising, at the right it's already raised. A ray 
absorption graph is shown; the measuring even.s 
simultaneously. 

Fl gure 107 shows a device Similar to said of 
Fig. 106 with two measuring rays wherein a subse- 
quent measurements are used. 

Figure 108 shows in a schematical cross-sectxon 
a measuring arrangement similar to said of 
Fig. 107; the ferretting out of blood vessels is 
demonstrated. 

Figure 109 is similar to Fig. 108; additonally a 
thermography and a reflex photometry is shown. 
Figure 110 is a partial schematical cross-sec- 
tion through a skin knob inside of a suction cup 
with a diaphanic measuring arrangement. 
Figure 111 is a principal set up of the use of 
a measuring arrangement as in Fig -110 combined 
with a such as in Fig. 107. 

Figure 112 is a longitudinal section or a mecha- 
nical suction injection as a type simmilar to 
Fig 70 but with essential new embodiments. 
Figure 113 is a schematical cross section along 
line ft - B of the Figure 112. ' 
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Figure 114 is a other schematical cross-section 
along line B - C of Fig. 112. 

Figure 115 shows at a scale 1 : 5 an injector 
consisting of two parts, namely a grip and the 
suction cup connected by a spring to permit 
angle shifting movemer-cs during the injection. 
A schematical longitudinal section is shown. 
Figure 116 is a such respective to Fig. 115, but 
the same task is solved with a kind of spring 
resilient over beaker. 

Figure 117 shows a cannula with a hoslet inside 
of its shaft, which is bent over; during the in- 
jection this hoslet can unfold and prolongs the 
cannula shaft. This is done at a scale 5 : 1 and 
a longitudinal section. 

Figure 118 shows a cannula similar to them of 
Fig. 115, wherein the hoslet is turned the inside 



out 



Figure 119 is a third kind of cannula with very 
elastic hoslet, which can be stretched. 
Figure 120 shows in a longitudinal section a 
type of dosage hydraulic using a step syringe 
similar to said of Fig. 95; but an apply of auxi- 
liary fluid from outside is avoided thereby. 
Figure 121 shows a variation of the device of 
Fig. 118. 

Figure 122 is a type of vaccum reservoir couplet 
with a release mechanism operated by a tripping 
mechanism of the suction injector; a schematical 
longitudinal section is choiced. 

- 60 - 



10 



15 



20 



25 



30 



35 



DeMiled^escriBtion of the Drawij^slExarnole^ 
Figure 1 isTpTTn view of a filled hypodermic 
or inaction syringe(233) with' a clamp(2.27) 
mounted thereon and from which contacting ter- 
minals! 228) issue which are placed on the 
sensor coat of the cannula( 3 26 ) . 
Over that a cross section having the scale 2:1 
shows the seat of the contact terminals about 
the shaft of the cannula. From these contact 
terminals the conducting line(234) leads to 
the housing comprising the measurement device 
(288 ) as well as the reader(289) with its prin- 
ter "he cable(240) connects the measuring de- 
vice to the contacting P laster(228) for the 
skin, which plaster functions as comparison 
electrode. After the cannula has been introdu- 
ced under the skin and after the lapse of a cer- 
tain period of time, the measured value can be 
read. 

Figure 2 is a view of a device similar to the 
one shown in Fig.l. However, the injection can- 
nula(326) with the sensor coat is deposed here 
within the reservoir cuplet preserving the va- 
cuum (as has already been disclosed in tne Cana- 
dian Patent No 1 189 412 of June 25th 1985 in 
Fig. 3 and 4 and in the laid-out document 
0 103 664 of the European patent application. 
The conductors(234), encased when manufactured, 
in contact with the cannula coat lead to the 
socket(235) in the cover. The valve pin(229) 
is located within its guide tube(230) placed in 
the center of the reservoir cuplet (In this case 
when of elliptical form in one of its centers). 
It is provided as inventive improvment with a 
leaf spring(231) supported on the suction cup 
rim. This spring is shaped in a convex arc to- 

t 
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wards the skin and attached in the center by a 
valve pin, the tip-shaped end of which is spaced 
from the stretchable cover sheeting or foil(232J. 
The cannula is located adjacent to the valve, 
but not in projection to the leaf spring. The con- 
tacting plaster has been replaced here by the 
adhesive electrode! 239 ) on the suction cup rim, 
which electrode has its proper encased lead(236) 
to the jack. Before carrying out the injection, 
the plug-in nipples of the- lead(236) and of the 
cable(240) towards the measuring instrument ( 388 ) 
are inserted into the jacks(235). The injection 
syringe(233), filled up in an usual manner, is 
sticked up onto the cannula attachment piece, the 
orotective foil or sheeting ring(237) is with- 
drawn from the suction cup rim prior to use. If 
the reservoir cuplet subsequently is pressed 
against the skin to prepare the injection, so 
the valve pin is raised. The leaf spring takes on 
tension and, finally, turns upwards whereby its 
ends leave the suction cup rim. Thereby the val- 
ve pin is shot explosion-like upwardly and pier- 
ces with its tip the covering foil (after it was 
stretched out) causing the equalization of air 
oressure and the raising of the skin. (The stret- 
chino of the cover sheeting or foil hinders that 
the opening of the valve takes place before the 
suction cup rim is firmly closed by the skin). 
The protective foil or sheeting ring(237) is 
withdrawn form the suction cup rim prior to use. 
The measuring instrument (288) may also prefera- 
bly be supported on a resilient jointed-bandl 241 ) 
and the adhesive electrode may then be replaced 
by contact pads underneath the measuring instru- 
ment. The dosing device comprises, similar to 
those shown in Figures 71 or 82 a pump te be 
clock-actuated by exerting pressure on the prip 



Fin-^rl on the hose (44) 
and is nixcu uy . n ,rTQ) Tho 

drug containing folciea ch . 

• blinder by means of an attacn 
on the container cylinder y 

rinc(^9). Said attachment ring serve 

meat nnqi."-" remove 

.•on After the reservoir cuplet sticks 

tie result of the measurement will soon 
' 5 ' nd a c -cted dosis, as determined by 
appear and a core d nsed in a clocK- 

the computer, can then De v 
actuated manner. 

^ illustrates the combination of the 

! ° t "n device.288, consisting also of the rende, 

^ , n, the colter, 246 >. The conduct^ w.res 
234 connected to the exponents of the ..-.or 
n la *re insulted and guided, over a cer a n 
distance, within the wall of the feed hose(236). 
25 Further own they have their own insulation and 
^'connected to the ,ac k s< 235, . in the housing 
of the control unit ( 175 ) . 

30 The Figure 4 shows in the ^"^^^ . 

30 and on the right the cross-sectiona! detail ot 
cannula attachment piece in connection with 
hose coupling piece. The cannula attachment 
oTece^ co.es near to contact with the plug- 
conelU. of the feed hose ( 236,. The hoXdin, 

" Ta^P with the sliding contact, 254 , 

not yet engaged into the grooved!) toward^ 
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the cannula wherefrom contact is produced 
through the little wire(577) with the cannula 
shaft. From the sleeding contact th, cable(240) 
leads, over a certain distance, within the wall 
of the Eeed hose insolated to the measuring in- 
strument. From the sensor coat another little 
wire leads throuah the cannula shaft to the in- 
ner contact(253) which is within the boring of 
the cannula attachment piece. There this touches 
with the conductable surface of the plug-in cone 
and on such a way over the conductive wire(234) 
with the measuring instrument. 

The arangment of Fig. 3 comprises most suitably 
also a measured-value memory or storage so as 
to allow displying on a screen or reproductive 
device(255) all numerical data -possible expres- 
sed as curves- expressing the response of the 
m easured-values at low dead load for the patient, 
which data are thus readily available to the 
physician. 

The Figure 5 represents a principle set up of 
such a device. The hardware for this comprises a 
processor controlled system for storing measured 
quantities, to evaluete them while paying due 
attention to eigenindicators and master parameters 
of the system (without instruction from without) 
The essential part of the system is the CPU. 
As store for the firmware of the system of opera 
tion useis made of EPROM/ROM, for filing non- 
volatile yet variable data (e.g. master or rou- 
tine parameters) use is made of RAM as inter- 
mediate quantity storage. 

The Figure 7 shows the principle circuity 
which is capable in storing measured quantities 

» 
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or values at regular temporal intervals (e.g. oc 
15 minutes), which quantities are read out by a 
procesor system equipped with the appreciate 
interface . 

A Recording the measured quantities: In the lasc 
reading of the measured quantities all stores and 
adress counters will be reset to "zero". The 
first timer pulse write the actual measured 
quantity into the storage location or cell of 
the address {000) and raises the adress counter 
for the clocked input by one. The second timer 
puis repeats this procedure with the next addres- 
se(001) and so forth. 

B. Reading the measured quantities: Via the inter- 
face the state of the enabling circuit is modi- 
fied with the consequence that the AD transducer 
is separated from the data bus and the timer is 
set at rest. Now, after initiating "Reset" via 
the data bus the storage contents can be read by 
count-up of the adress counter. The data word 
or item(CfU) is used as end of recorded informa- 
tion. Subsequent to the read operation the ini- 
tial state as described under A must then be re- 
stituted. 

Figure 8 shows in a natural size exept for a shor_ 
-.ening of about 40 millimeter the housing cy- 
linder with the drain hose and the folded bel- 
lows and the taking up socket for the inserting 
cylinder in the longitudinal section. The device 
is principaly suitable for the operation by means of 
a permanent suction source. As such 
may serve water stream pumps or vacuum cleaners. 
The housing cylinder(70l ) with the basic ring(702) 
carries the tube socket (703) with the bayonet 



guiding groove(704) which serves to fasten the 

HnHprlPia 9) The folded bellows* 705) 
inserting cylinder ( Tig . JJ • 

tightly screwed with the basic ring(702) by the 

oUin, ring<706>.nd this is screwed^ the ..to- 
ning ring(707, with the pi.ston<70 8 > whereby s 
guiding shell(709) prevents from squaring Inside 
If the central boring of the pi.ton(708) eemed 
in a loose gliding seat the sliding "beCTlO 
which is tightened to the tent-like membrane( 7 1 1 ) 
bv screwing. The shifting t«be(7l0) continues 
above into the drain hose(713) which lies, in so 
rals owing to the tension made in advanc :e e low o 
the lid cap(714) and leaves this through the faste 
ning sleeve(715) toward a water stream pump or to- 
ward another suction source. The carrier nng(716> 
for the permanent magnetic P egs(718) which are 
m aaneticly closed together above by the iron 
rCns/i. fastened to the piston ( 70S ) by the 
,rew-pegs(719). Through its central boring the 
carrier ringt716) lets pass the shifting tube 
the end of which is sloted to let pass air easier. 
Through a peripher boring passes the trigger 
tube(721) likewise in a sliding seat for the 
sealing valve stem which slides as an octagon 
square to facilitate air passage in the valve 
boring with lid weakly biased by a pressure 
spring. The channel(722) leads out of the valve 
boring sidewards toward a slot of the guiding 
shell(709) which is open upwards to let in the 
outern air throught the cap bore(722). 

Figure 9 shows in the longitudinal section the 
inserting cylinder ( 724 ) with a slope for the 
se aling(725) and the both bayonet pegs(726) 
and the opening of the suction cup towards 
below, inside of the inserting shell or cylun- 
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der ,1th- upwards c. U ..-.iK 0 

sh utu, she... »> ; 

by th e we.* pressure sprio.,020. 
Iron place(730) sticKed up ,o the -.cr > 

hir h thereby holds the syr ingc I 2 . . I 
shell and which thcr V 

- hi " ^ ^ 1 uhich is often eispenseble 
for the suctio, , cup ^ 

subs , b y rubber el« 

other parts t- metal- 
and the trigger tube<«i> wh.cn » ' ^ Qr 
Uc- are produced suitably by acetate ,las 

Slide contact ( 2 
Delrin or similar material. Si 

into the inserting cylinder is ad _ 
i c h*ft an contact spring(576) is a 
lr h. canula attachment piece o. a 
justed "«rd' £cted to co „ t acts. Unste 

proper sensor «=""» tne plug CO „ 0 (5701 

*tead of the conductive coat ,. r , c h- 

n Pi,. 4. the surface of the cannula - 
ment piece U conductive,, there or e ■ ^ 
,2341 and the cable.240. 3°--' -•■« ^ - c 
the measuring instrument. 

. .-ho innection the syringe nil " 
To prepare the injec fourn ished witn 

£ro m a flasK in an usual manner £n .0 ^ 
a sensor cannula and intro a«c^ - ^ 
the inserting cylinder in such a manner 
m oe o« svrinae cylinder passes through 

flange o,. ...o - - plate . 

the oval boring(see Tig.iO) 

AnsW ering the purpose- in p.rtxc-1 t ^ 

ting cylinder for syringe will he 

the tuL socKet(703) the syringe stem pointing q 

is turned over perhaps 45 
downwards- the syr , - ^ ^ 

by its stem to avoid .hat it £al turning 
•«„ inside of the tube socket (703) oy 

rr::r.™ »;r::r,r 
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side of a clean linen. The suction injector at 
best is connected constandly with a permanent 
suction source for example with a water stream 
pump as described in Figure 12. 

Per this purpose a conically amplified end of a wa.e. 
nose ia shortened as far as it can he .hovec I up 
tightly to this part of water-tap which is at hand 
in the household with the outlet opening who it is 
able to be saeezed firmly by a band clam P (738) - 
which bears the holding arm(739). This again shows 

the a*is(740> toward the jaws which may be fixed oy 
me ans of a thumb screw. Into this jaws the t«oe(743) 
, of the water stream pump may be shoved and squeezea 
fixed with the thumb screw(742). Because ,he -utn 
of ,^s stream pun? may be straightened into any 
direction and the water stream before is cuicec 
through an eddy mechanism the t^ is e,sy zo use, 
whereby at a time air is sucked on over the soche. 
{745 ) with the drain hose(713). For the purpose ,o 
inject the patient has to take the injector 
the linen which clings to a hook or lies on a place 
of deposit and has to straighten the suction cup 
toward any body P artie(so far as it proves to be 
not unsuitable for the injection by its sensivi.y 
and its nature as skull partie or anus or soles or 
calm) after he has opened the tap and thereby has 
'activated the stream pump according to the arrange- 
me nt of the Fig. 12. At first than the skin is eleva- 
ted into the suction cup by suction and fastened 
there, then the membrane(711) with the easily wor- 
king sliding tube<710> is sunk and finally the 
piston(708) with the folded bellows(705) and therby 
at first the injection syringe(233) is pressed 
against the pressure s P ring(229). After the shif- 
ting shelf(728) is stopped on the botom of the in- 
sertion cylinder(724) and the cannula is entered 
into the highly drawn skin the syringe ste* xs 
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sun* until thi. s.o, and the .'/ring* ,s - 
ti n, the >ast .UU.eters o £ the distance cc o . , 
th .c«ri.r rin,<708, "hich i. t.X.n ^on, - ^...- 

piS to„.708. its poetic o,,s «. «««:!!.: ,.;"" 

iron pUfOJOl which <*• 

t *,72u to be oi«.«- ;;' 

... the re.ent.Ut.on ,-alvo to be opp- - - 

the outern air nay enter through the 
which causes the syringe to be elevate J 

because --he vacuus oelo* 
sure sprir.g<729> bee u wlthdt .„n out 

„11> is suspended. wi-.S 
from the suction cup and v..mle tn 

fu-the" remaines helo las* D/ 
the piston(708> fu.tne ,„ „ h ile the 

cic oower. The patient is aole -o asce-.a- 

. „ i mil (5 -ransoarent or oy the lo,.gi 
housing cylinderl7011 is „ansp 

tudinal slot<733> if needed by reeling — * 

be fore the device is deposited. If tne 
.nserting cylino...72.. is loosened in - -.,0... 
grooves whil. the p.,.. 720. are turneo - 
20 -on pl«e(730> removes ..o... • - - 

the folded bellows expands again o, -s --- - 
city and the return v,lve is closea by ?--* ^- 

Tt pav be yet suoolenented the pressing peg 
spring. It n>.ay ye shift <ng shell(728 ) 

(574) which is attached on tne shitu.ng 
Ind which, while said sinKs, pushes against tne con- 
tact spring(574) and approaches then to tne can- 
nula shaft. On such a manner is avoided the 
Jon of that area of the cannula which later enters 
into the skin. 



t, Ficor. U a part of th. device is demonstrated 
similar to this of the Figures 8 to 10 whic . shows 
. variation of the reventilation valve and he au o 
_iic.ll, operating of them. The housing cyl nder 
,7011 is saparated in a upper and a lower part by 
a bl«k(746> with obliquity of wall -h are held 
together by the fitting bush. 747). The p»to,<70tl 
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is connected with the folded bellows. 705) and con- 
tains in its central boring the. sliding tube. 710) 
which uowardly shows a notch and the inner lumen o. 
which towards above continues in a little tolded 
b ellows(749). This again continues in the drain hose 
( 713) which is sealed by the fastening bush<71 3 ) m 
covering lid(749). In a transversal boring or the 
oiston(708) two pegs with rounded tops are shirtab.e 
m ounted thouse elastic sealing caps. 751) are able to 
uncover the borders insids of the borings. 752, to- 
wards the entrance into the smaller borings. 7,3 ) . 0- 
of the smaller borings(753) channels! 722) ror the 
reventilafcions leads upwards. The lower end of the 
sliding tube. 710, is amplified and lengthened to a 
15 oot(754 ). If the folded bellows ( 705 ) is ceter.ted 

little folded bellovs(799> extends, the pecs he 
over the obliquity of wall cf "-he b!ank(-4€- ir.sice 
of the depth o« the notch(74S, shifted insures 

j _ u <-^-i--- - = •->■=( 75 i, tiant:y 
during the raising and -he se.-.l,..- — ^ 

are Dressed onto the little borings. Sy the wording 
of suction the piston. 703, can be sunk after the 
suction cup is closed by the skin; after the pot. ,,4. 
h = s touched the cover lid(30) of the inserting cy- 
linder it is lifted and also the sliding tube.710), 
whereby the obliquity of the notch. 74S, the pegs 
shoves outwards which happens even during the sta- 
dium a*, which the piston sinks during their ends 
are able to make away for the blank(746) of the hou- 
sing cylinder, by which the piston is avoided to 
be elevated so long as the sliding tube(710) is 
able to make away for below after the inserting 
cylinder is removed, promoted by the elasticity of 
the little folded bel lows. 799 ) . The moment of the 
turning away and outwards of the pegs (7 50) during 
the piston has its lowest level, is also that in 
which the elasticity is overtaxed, so that its bor- 
ders are teared off from its seat before the en- 
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trance of the little borings ( 753 ) . By this means 
the air-stream is released in the rear of the 
piston onto the interior of the folded bellows 
(705) for the reventilation . 

Figure 13 is a longitudinal section of an injector 
device, wherein the vacuum for the suction cup(5i> 
is generated by means of a C0 2 pressure gas capsule 
via the gas jet punp(257), which vacuus is ^reser ^ 
ved there by way of the pressure control or re:-«- 
valve Relief of the compressed gas ta«es Pre- 
via mandrel (258) with groove, which mandrel is 
fixedly and tightly screwed to the valve bloc* 
(258) Two coupling valve follow the valve nloc.< 
downward from the bridge(260), thereafter a control 
shaft with cannula magazine( 262 ) , a front and rear 
dosing spindle, respectively, with threadings for 
the associated dosing nuts(164) -as can be seen in 
the Fig. 14 in the cross sectional view-, slice vai- 
ve(265) and slidable puir.p housing ( 1 1 1 ) tne GO_ 

sage oiston stationarily held on a bar. All compo- 
nent carts mentioned as far, and others, belong to 
the device equipment to be reused, while tne Hou- 
sing of the plug-in unit to be thrown away con- 
tains the C0 2 pressure gas capsule(256) above the 
- sieve-like perforated- accomodating tube(269) 
for the swelling pin, the elastic bag(271) with 
the auciliary fluid, and the step syringe cylin- 
der(272) made from silicone coated glas. This lat- 
ter terminates on the top in the valve tube( 273) . 
whereabove the shiftable collar ( 274 ). is mounted. 
The separating piston(275) between drug and au- 
xiliary fluid is provided with an envelope of wax 
(276) and terminates in the hook-shaped discharge 
tube(277) branching off laterally and reaching 
from below into a bore of the cannula magazine 
(316). The plug-in unit and the device or equip- 



m ent par^ are bolted one to another by means of an 
ment par. a tightening the square 

attachment spindle( 279 ) . For g rin q(281) 
ch ecK or binding nut<280) the resilie < 
is used, which can be acted upon by the pipe so 

; n inhn22) by means of ro- 

1 2821 1: « — - 

;r r l ltc iJ. «P cover<342). The angle or »U 
0^,283, ,s used for .ocU», the do. n S PU • 
Said bracket uprises power transmssron « » 

. , „„„(283l in the control shaft and 
the locking ledge! 283) 

the sliding cy!inder ( 285, being sUoab e o 
cyl inaer of the pu.p housing agains ne -P e 
sLn sprin,s(284,. which sliding eylin er 28 > 
.uided in the external cyl inder < 288 , . =o - o„ 

, rtn o-7\ for tne cosis ^-'a*^- 
citudinal axis the weage(287) ror 

L pi vo«e in notches of - ^ ^„ , . 

The cannula tJD.u 3ioe 
( 2901 . extended or -large* in - he. - c - 
1S ,ade to contact tne end of h - 

,„. s 0 f the holding aras or brackets 

means . v- ^. ^ _ «-hp corp.- 

t« -hP upper oart one can see w..e 
.hp cover. In uff c - - . , 

nn(291) -or the cover sliding head 
oression sprmg(291) .or ,, g3) for 

n « accomodating sleeve! 29 3) .or 

(292) as well as .n. ? 
, hP ba q(430) filled with auxiliary .luid. . 
the oagvuwi woqm is seen beninc 

gaS channel the cross channel (29.) is » 
the sluice valve -which is described m g.ea.e. 
the sluice va ... behind the 

detail in Fig.19. This channel! 2 4 > be .1 ^ 
Peking ball of the nonreturn valve! 295). =°n 
ected via the channel. 296. through the cannula 
2 97, within a plug «*»„. in the housing<229> 
to the gas reservoir! 429) of the plug-in unit. 

he channel ,299, is connected via the nonreturn 
V alve.298>. extending via a jet or no.zl nto 
che nose connection.431, up to the end * «» 
nula magazine and arranged paraUel to the non 
return valve(295). to the gas jet pump. . 



Figure 14 shows a partial cross section through 
an injector of the Fig. 13 along to the section 
plane A - B there. The elliptical suction cup(51) 
with the central pin(433) and the cannula maga- 
zine^ 316) in the interior, likewise the step sy- 
r inge cy 1 inder ( 27 2 ) , 

the outside cylinder of the dosing pu:np Cor the 
auxiliary fluid, the dosing spindl es( 2G3 ) with 
dosing nuts(264) and the locking ledge(283). 

Figure 15 shows in the cross section along line 
A - B of the Fig. 19 the sliding head(292> of the 
cover with its pressure spring(291) and the bolt 
or pin( 449) of the flap hinge. Moreover, the ii- 
bent of the transversal ly extending cannula nnga- 
zine(316) has been rendered visible. 

Figure 16 shows in the longitudinal section a fluid 
coupling device whereby the plug-in is approa- 
ching to the cover bridge. To the fluid outlet 
opening( 442) on the accomodating cylinder vei.ti- 
lated in the top. closed by the resilient sliding 
sleeve(444), corresponds to the fluid inlet(262) 
in the valve tube(273) of the step syringe cylinder 
(272), which aperture is closed by the sliding 
collar(274) and will first be displaced when the 
shoulder of the accomodating cylinder will ap- 
proach the aperture or opening, whereby the cover 
of the valve tube will, additionally, displace 
the sliding sleeve(444). 

Figure 17 shows in a cross-sectional view the 
gas jet pump(257) with the gas adflux channel(446) 
and stub leading towards the suction cup, and 
the the suction or vacuum retaining nonreturn 
valve{448). 



Pi gure 1. is a drawing on a scale 2: >™> 
on the right side in longitudinal -tio ^ ' 
cannuia exchange mechanism. The = ; ■ - - 
, 4J2 , i. urged by the centra! P- 1 ^ fQr 
bore ,«34, within the . cone < « . . 

eh „ housing<575> of the plug-m -it thro 9 

, .lot in the cannula magazine into the 
lateral slot in tn 

central notch(436> of the cannula body. T 
"can be descended via gas pressure. having for 

ri h ::: t/:ri;r 

„» first at that instant when the cent.ai . 
^ be ifted up completely. I. this =onn.e- 
tion , th . lateral flattened por o 4 7 
al lows the snap-in ball to rec de ^ 
„ula The cannula descends up to the res. lie 
o*in, pawlUiSK If the central pin descencs 

Zrl. it wiU again dispiace the snap-in 
ball because it can evade into the upper notch 
b c th e lower cannula and in the lower note o 

nm.la If the contactor pinOSC) ^ 
t-ho uDoer cannula, n 
he L actuates the paw!, the cannula «y ~ 
aKen over by the lip sea! into the accumu a to 
tube of the cannula. Since a slight U t tne 
central pin permits, when closing cover, .h 
In p-in ban to pass a gap in the central pin. 
the subseguent cannula steps further downward. 
Th e ,.11 channelUW in the body of -he 
nula registers in the position thereof on tne 
pall wi!h the drug output ope„ing,440. fro. tne 
step syringe. The illustration to the le.t in 
the cross sectional view shows the oval con.i- 
ouration of the cannula and cannula magazine as 
well as the lip seal above the snap mechanism 
of the central pin. as described. 

Figure 19 is a surface 1 ongitudinal section of 
showing the nap hinges with the flaps of the 
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£ro „t,shown in dashed lines). In the center of 
theflap a rectangular slot,452, has. Keen left 
free for the clearance of the dosing nut. 
In a plane far to the rear one e.n see to the ie^t 
the -sluice" valve. The gas channel,^, fron the 
CO pressure gas capsule connects to the confes- 
sed air cha.ber<455> closed by the large valve 
disk or head(456). In its central bore a sn,al 
ve cone sits on the narrowly terminating pin in 
front of the abutment plate! 457). The pin is 
ground in the slide valve cylinder, 45* ) , extends 
therein, and is provided with an annular (tee-, 
slot, in the slide valve cylinder the gas is la.e- 
rally fed from the high-pressure chamber ana is. 
then, subsequent to the flap pin.461) having des- 
cended under the influence of the wedge slant or 
the slide(461), conveyed further to the cross 
channel vi, said annular slot or groove. Prior 

thereto, after ejecting tne s...a 1- - ' 

banked up or accunw l a .e^ -•- . 
with the slide valve being still closed, v.,:c, 
oermitted ejection of the large valve ais.< oy 
means of the abutment or pressure plate. 
To the right under II in the vertical section 
along line A - B pf the longitudinal section one 
can see closed flaps(445) comprising the Hap 
hinges(450), and the contacting support arms(463). 
the left whereof supporting the bolt or pin(449). 
To the left the opened flap is illustrated in da- 
shed lines. 

Und-r III the left flap can be seen in plan view 
on the level of the slot(452) with the dosing 
nut . 

Therebelow under IV a cross section is shown 
within the cover bridge. One can clearly seen the 
influence of the cover sliding head(292), above 
its wedge slant(464) by neans of its pin or bolt 
(449). * 
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Figure 20 is a vertical section across the con- 
trol shaft, wherein both of the dosing spindles 
(263) with their dosing nuts(264), '..V, attachment 
tng or hinge( 465) for the axis<466> of the wodge 
5 (287) for changing the dosing, tlv, burling- or 

nap-type spring in its connecting Ur.R gu^l/.). 
Therebelow the resilient pin is shown for manual- 
ly switching over between the adjusted dosages, 
the tripping or release n«ans(469) is provided 
10 with a profile nose(470) for engaging the snap-in 
notch of the locking ledge against which it is 
pressed by means of the leaf spring(471>, while 
being rotable about its axis(472). To the right 
the restoring spring(472) of the pins(463) sup- 
15 portina the snap-type springs are illustrated, 
being guarded against rotation by the guide pin 
(471) sliding in said slot. Ther carrier plate, 
on the right control shaft above the suction c ~ 
transmits the movement of the central pin(433) 
20 the semi-groove(475) adjacent the outer cylinder 
and subdivided into two legs and from there to 
the cover slides. Therebelow the link(476) ad- 
justable in hight relative to the central pin is 
shown for mounting the dosing spindles ( 263 ) safe- 
25 auarded against rotation. 

The partial cross section below Fig. 20 gives an 
even clearer illustration of the position of the 
component parts. 

Figure 21 is a view on the scale 2: 1 showing the 
release means for the fluid injection in greater 
detail. The profile nose of stud(470) on a pro- 
jection of the locking ledge(283) is shown in 
cross section in the lower part thereof, 
in longitudinal section the overrunning spring 
(477) is shown in the upper part thereof, which 
spring slidingly abuts the fork-typ aperture 
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,„ shown to the right in the direction of ar- 
Z A ) -he release or trying .!«.<««> on 
I o, the centra, pin 

„ upper wedge slants against the over r.unn in, 
prin the turnin, off notion or deflection of 

.null It engages with its fork tns 
the trip m oans(48,l. J J 

notch. m» due to th« influence of » K. f ~. - 
(J71 , once the central pin returns. su.soc ..n. 
to injection. while be in, Erected towards t,e 
sKin. the upper s.ant or obliquity ot 
,„„ slides the overrunning spring »«-«; ^ 
the tripping sUde is enable, within the .or, 
op.nino.m.. to overtax the tripping 

Pigure 22 is a transversa, section through the 
control shaft -formng the intermediate space 

i.,^ i - -rir • d the dosmq r--~f J 
between tr.e : J--g J" — - _ . c> ^_ 

above the tripping r.eans or. a scale , : - ; -• • ^ 
wjnq ,h.. fo: • — - s * - 

ir. ist at:Jl ^ " . • . , _ ., r _,^ - C 

^ - ^ *.- r , i - r 1- r-c : 1 r. - - " - ° 

alterir.c the cosine ... 

buln or/th„ locking lcdge!283>. the 

counter pinl499) reams s:a::onary :t,^c- 

_ r - r .,^^ 0" r he cross r.:r. ■. -^i > 
v/erful compression s.^ri..-. — - ^ 

it can be descended in the cuicevay of the wai 
slot(500). The pin(468> is advanced downward under 
the effect of its sprinc, and the nap-type spring 
effects, by way of its progress within the connec- 
ting link guide(72) of the contactor or tripping 
calinder (which is shown to the left), an axial 
pivot of the tripping cylinder and, hence, also 
of the wedge attached thereto and bent thereon, 
for the dosing operation. Thus, it is possible to 
carry oat the chance as to the selection of the 
dosing stages without triggering the dosing ope- 
ration. 

-her cross sectional view therebelow shows x.he 
angular displacement between tripping cylinder 



and the wedge(287) as well as its position above 
the dosing nut (254). The wedge position in dasheu 
lines illustrates its position subsequent to 
switch-over . 

Figure 23 is a view of the control arms issuing 
from the semi-groove, and the cover slides there- 
of with the counter and locking device ir, a par- 
tial longitudinal section as well as in the cen- 
tal view in cross section and, once more, there- 
below in a plan view. To the right there is sr.ewn; 
additionally, a transversal section. 
The end roller(486) of the control arm cf tr.e cen- 
tral pin acts, when being lifted, on the wedge ^ 
slant of the slide, while moving ist to tr.e lert. 
rhe snasp-in pin(488, thereof f takes the valve 
opening slide along with it by f rictional-typ* 
locking, which slide descends the cap pir.(461) 
bv means of its wedge slant and it opens m t.ms 

-ay th<=> valve downstream c: the ^0 2 .a.s 

orofile ouide(490) of the cover ? late(492) by de- 
flecting the guide pint 491) for the sr.ap-ir. r,olt 
to be displaced against its spring action. Botn 
of the slides(487,489) are unblocked in this way^ 
As can be seen quite distinctly on the right sice 
ofthe tranversal section, tr.e edger bar(-'93; is- 
suing form the central pin is provided with nap- 
tyoe tipping means (4 94) which comes to rest, when 
lifted along a stroke length, in a recess of the 
valve opening slide, thereby preventing its re- 
turn movement under the influence of the compres- 
sion spring(495). In the peak position of the 
central pin its nape-type trip leaves that recess 
in the valve opening slide so that the latter can 
returninto its initial position by closing the 
valve. The slide(487) is only then in a position 
to return under the effect c. the compression 



spring(496) in its initial position, when its •-.•ed- 
ge slant has, subsequent to the descenders of -he- 
central pin, has left th* end roller(436). This 
return movement is effected by the movement of 
the cover sliding head(292) first under the effect 
of the compression spring! 291) -which r.lidir.g hood 
is shown in Fig. 13- via the wedge slants acting 
on the end roller (493). The cover sliding head, 
in its turn, is first activated when, by way of 
lifting a dosing spindle (263) on account of its 
interconnection, via the connecting lm>:( 476) the 
cross or transverse pin has been raised via the 
snap-in stage in the oblique slot ' 267 ) ( Fig .12,1^. 
Together with lifting the connecting link the roc 
of "the venting valve(2241 attached thereto is also 
raised against the action of their spring rr.ear.s, 
and the suction cup is revented. 

Figure 24 is in its upper part a longitudinal and 
<n its lower part a cross section shewing the 
.ountinc mechanism for the r.uroc-r cf dosing to be 
carried out. The ster--C2; which, ir. extension c: 

r,— ^ -~r- i -c reeve , 
centra! pin, sets c-- 

actuates the transport means of said counter by 
V'tinc the pinion! 504; within the svitcn ;a« 
(503). The four switch cams (505) arc- guided with- 
in the four axial gu:dmg c rooves ' 406 ; . 
rating and lowering effect in same shares a ro- 
tation of the narrowthooted whell(5C7), whicn ro- 
tation is transmitted by it to a flat and broad 
toothed wheel which operates as counting wheel 
equipped with a number scale. The counting wheel 
is mounted on a pin(512) having fine threading 
thereon. This pin is gradually raised in its 
threaded bush until the cam(509) hits (after one 
cannula magazine has been emptied) against the 
th e locking pint 511) on the blocking slide(510) 



activation the blocking (after the- cannula magazine 
is renewed) may be relaesed. Whon the insulin supply 
is exhausted, the cam(509) pushes against the 
Peking edge(513) on the locking slide. The blocking 
i, suspended by screwing backwards the great tootned 
wheel (-,()«■) by monns of a sockon wrench. Th, number o. 
rotations ev.nt, according a table which is fasten,. 
lt : ilc device, whereby the number of utilisations is 
classed with the heigth of the both adjustable m- 
sulin doses. 

Fl oure r> shows in the longitudinal section on the 
scale of 5 : 1 tne mechani sm of the counting device 
transport with pinion<504). gear cair.l505> at 
cear bush(506> and the little toothed wheel (507). 

Figure 26 reproduces a rolling up of the inside of 
C he gear bush(506>, whereby the arrows nark 
the path of a gear cami505). 

Picure 27 shows in the longitudinal section in the 
*-cale 1 : 1 a cannula magazine! 262) . Schematically 
w<th cashed lines the cannula bank-up tube(289) is 
transformed to a such manner as to lead back used 
cannulas into the magazine. A cross section of the 
magazine, inside the bent of the upper magazine on 
the scale of 5 : 1 with a flattening, continues in 
bent toward the right and it shows in the longitu- 
dinal section the position of stack cannulas with 
curved back(5l5), which cannula is also shown in 
the cross section and in the vertical section. The 
push-on spr'ing<516) effects' the pushing upon the 
drug outlet opening through a thinning of- the ma- 
gazine wal 1 . 

Figure 28 is a longitudinal section on the scale of 
5 .l f showing a dosing pump wherein the flow of the 
drug occurs from the bottom to the top. Sudh a pump 
can be used with the equipment of Fig. 13, but also 
with those of Fig. 78 or 82. It consists of an 
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r „ the rylinderfil')! l.y " f ! "-<" " . 

„f an inside piston(«o> sli.laM* ... 
thermore, of an ^ . 

■ bore of the outside piston, «..<l 

the inside bore ^ 0l , 1W uUy 

s b e dosed agains he co ( 

; 2 the piston bar descends for opening 

• „ cn-nke (upward), the * 
O dosing .a * < P tash or 

C ° n t outside piston. Both pistond can 

h des ended together during fluid »»" 
thus be descended j „, siM the pi- 

( through). Dosing takes place by rai ng 
l5 l ton bar after closing the valve on the 

pack.no ring, S17 > . ^ ^ Qf the 

The view in cross secu^ 
longitudinal, section 

»» qUltS Tini~lor wording to Pi,uro. 
2 o For making an in>eto. ^ 

„ to 27 operative a t .ecti ^ 

foil covering a plug-in unit -which 

£ " i. withdrawn. Water -preferably fro a 

Lringe- is filled- in past the CO, gas 
prepared syringe is slid e-in unit 

25 pressure capcule. The plug-m 

I the pl aced under the cov< .bridge 2 0, 
the fixing spindle is placed in 
or channel^, of the plug-m u • 9 
and this is screwed with the „ , t P ^ 

30 bv usi „g the holding ar ro U41, as !ev 

bv the cannula( 297, pierces through the 

banging seal toward the gas storage ; > 

the air-free fluid coupling to the oag. 

. fected After the predeter.inded tin,e. the 
IS effected ^ ^ wh(>ter as to 

35 swelling pin(270) has „ .„ st the mandrel 

have araised the cO, capsule against 
tJ5 8>. whereby the latter has pierced the 
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irG n seal. Subsequently, a cannula magazine is 
inserted from above. As far as the sent of the 
tablet with the drug outlet opening(440) is 
pletc inside the wall of the cannula magazine 
(c . £ . Pi g.l4> the centra! pinC433> must be e U- 
vnted shortly as to let pant the ratchod I 
(5 27). At the dosing screws not are adjusted 
the dosage steps -p.e. Cor morning and evemng-by 
adjusting on the height upon the dosing spindles 
compared with a scale. The pressure spring 
(284) ' s streched by pulling down o£ the trac- 
tion-loop* 288 ) in which the fingers are stuck 
ln . Thereby, the piston(168) is descended and 

is filled through the afflux lead 
or channel(528) and the sliding valve(Fig 13) 
wi th auxiliary fluid from the bag(272). If the 
the fla P s(445) are pressed together, the cover 
slide is shifted towards the left hand side 
Linst its pressure spring. Thereby, the piston 

.idingv.lv. <20» L sunk and the deriva- 
tion channel or dr.in<529> is given free towards 
the step syringe cylinder. Through the plug-in 
bus hs(235>, wherefrom the leads or wire, ex e d 
towards the sliding contacts( 584 ,Fig . 27 ) for 
cannula contact, the connection towards the mea- 
suring device follows. The counting wheel for 
the locking of functions, after the cannula or 
the insulin supply are exhausted, must be rota- 
ted back, otherwise the motion of the central pin 
within the gear busch(503) being stoppedt Fig . 24 ) . 
During the swiveling of the suction cup cover 
(342) the last cannula, which closes up the ma- 
gazine, -within the beginning of the magazine 
this is a shaft-less cannula body- will be re- 
m oved. If the suction cup is pressed against the 
skin, the central pin, projecting a bit, is rai- 
sed yet before the suction cup rim has touched 
the skin, and the gas stream towards the ga,s 3 et 
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• „ Troo The ratchod ball (527) 
~to^i) is aiven Lrec. im_ 

and thus is uonc ...qr.) a nd the 

u p ... between the nonreturn «>««^ 
B e,llnn bo..y.'..0) « tho ond o h - 
„,,, n c- subsequently said cannul.. -t' V» 

:;„, .hereby the hoUow space connects 
* ann^a shaft and a., outlet open-,. 

b , is restituted. During the 

ru^ertlX of 1 centra, pi». — -» 
r ess without resistance by the elevatic , f 
the sUn due the particularity of e*a P g 
wedge profile<Fig.24> en the slide 48, 
activate s the trigger or rele.se^lS.ng^ 
Therewith the sliding cylinder , 285 . 
to ether with the P iston (26 8, on its piston o 
,^/by the pressure s ring, 
wedge, 287) permits as to its stop 
„ut(264>. The auxiliary fluid is transfered 

:::: hL «.« ---r 

piston.276, and it replaces with this t. e 
Lug being beneath to them, which drug is e»P 
tied through the cannula into the tissue. 
H conical narrowness is choieed such as to 
„ sate the rubbing away of the wax enve- 
Z a' the wan without ejecting a over- 

rw or nuid. Cue to the ^ '^^ 
the auxiliary fluid If there would event 

more easily drug would be shifted " 
auxiliary fluid downward. The clearance for mo 
t io of the dosing spindles on their connection 
strap, 476, was calculated into the dosing ex end. 
To e r with the dosing spindles also the sli- 
ding valve is elevated and the its cross pin 
exceeds the short vertical distance within 
the oblique .lot»67,. The sliding coupling 
permits the further elevation of the, 
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rod of the slidiny valve and the activation of 
the reventilation valve. Such is effected by 
the movement of the covering carriage or slide 
to the right hand while the flaps open. Provi- 
ded that the patient wants to correct the do- 
sage after he has read the measuring result;;, 
so he holds both flaps pressed together so 
long as he desires the reventilation. 

The Figure 29 shows in a longitudinal section an 
electrically driven injector with step syringes 
for two different drugs. The both step syringe 
cylinders are sliped in container cy 1 inders ( 8 20 ) . 
Above to the drug liquid the separating pistons 
( 275) are [positioned, above to said the screwed 
mandrels(856) are positioned within protecting 
folded bellows(854) fastened to these and safe- 
guarded against turning. The latter are driven on, 
shifted in height, by the inner screw of the 
little gear wheels(839), which are driven on by 
the great gear wheels(859) above to the electri- 
cal motors(855). The lid plate(819) holds the 
gear wheels fixid to the housing. Whereas these 
motors are positioned behind the section plane, 
the step syringes continuous with own cannula 
attachment piece each into the suction cup(173). 
Around the rims of this the three triggering pegs 
(853) are arranged, whose pressure contacts must 
be closed to start the compressor ( 8 30 ) , which is 
arranged behind the suction cup. The contact 
bars(858) for the cannula are operated by sti- 
cking one of these onto the respective cannula 
attachment piece. The central sensor pin(829) 
mediates the raising up of the skin by closing 
of the contact what launches the injection. 
Generally, it is sufficiently to choice a kind 
of earth contact close without additional expen- 
diture of power for the activation of a switch. 
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At both sides of the control housing* 83'J ) with the 
control unit the gear whee lcs ( 0 32 ) for the do- 
sage choice are positioned. 

,-, \0 .".hows in .. Pl.u, vi.-w Mm mj.-.M,., 

of tlu. Fiy.J'). Add.t ionaly t«. U..- <j-"S t I.,, li- 
stening screw and the holding cla...|>( U7H ) aro 
wisible. Further, the chanc,,-ov, • r r,utton<«34> 
for the run back of th, motor, and such with i.i.n 
to lift up the screwed mandrels before the step 
syringe are withdrawn; further are shown the pro- 
gram changing switch(864) and the pressure switch 
(874) for the reventilation valve(875) with the 
ventilation channel ( 870 ) . Additionally the posi- 
tion of the battery(845) is given. 

The Figure 31 shows a circuit diagram in TTL for 
Fig. 29 and 30. Part A desigs the energy sup- 
plying, (B) the choise of the dosing prog ran*.. 
(C) the check of the start conditions, (D) the 
programming of the dosage, (El the restoration 
of the conditions at the beginning. By fixing of 
a cannula one of the contact bars(858) is opera- 
ted and the appertaining contact is closed an m 
part C the both AND-gates(l) compared for corre- 
spondance by means of TTL SN 7408 and the EXOR- 
gate TTL 7486. The circuit leads from there to- 
wards the AND-gate(2) TTL SN 7408, which inter- 
rupts the circuit to the compressor ( 8 30) . If the 
AND-gate on the suction cylinder or suction cup is 
closed three times (by positioning onto the skin), 
then the flip-flop switch TTL SN 7474 turns the 
compressor sucking by means of the transistor 
T(l). Now negative pressure is' created in the suc- 
tion cup through a suction tube; the skin is 
lifted in the suction cup and thus activates the 
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contact bar {829) for it;; part and thereby it 
switches the NAND-gate TT I . SN 7400 from the 
position low to the pen: it ion high. In Kirt l> 
t or the choice of the stopping motor the step[. ing 
motor tor the do.-, ing screwed ma ml re 1 ( HOd ) or 
(856') is brought from low to high over the tran- 
sistor^), it depends from the position of the 
bistable relay; when the bistable relay and the 
compressor have been switched on. The trigger cam 
contact(856,856' ) is activated by every revolu- 
tion fo the gear(859,859' ) and leads into the 
decimal counter TTL SN 7490. The comparison of 
the counter with the preselection switch occurs 
by means of EXOR-gate TTL SN 74 86 with respec- 
tively classed with diodes IN 4148, until the 
flow of current has been switched at point E 
from high to low. The countoi is set at the zero- 
position by low at E by means of the AND-gate(3). 
Over AND-gate(4) the compressor is switchet out; 
by means ef AND-gate(5) the flip-flop switch is 
flipped into rest position. The trans istor ( 3 ) 
insures by means of the switch-reset, that the 
bistable relay does not change its switch posi- 
tion because of the turning on and off of the de- 
vice. The magnet reventilation valve(368) is 
activated by the monoflop TTL SN 74 1221 by means 
of transistor(4) for a duration which is pre- 
destinasted herefore in the course of which air 
enters into the suction cylinder or suction cup. 
For the reventilation, the inlet of air onto the 
suction cup also may be given free by activation 
of the pressure switch(874) through the ventila- 
tion channel (870), whereby the seat valve is ope- 
ned by hand. 



The Figure 32 shows in the longitudinal section a 
variation to Fig. 29. The construction of tbe appa- 
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ratus is to bo understood as follows: 
Between the cover i.uj plato(2) and the crossbeam 
( 884 ) of the housing(l), there are the square- 
shafts ( 885 , 886 ) in their bushs( B87 , B8f« .889. 
890). The square shafts are securrd against fall 
xng out by clam|> rings; the square shaft (855) is 
connected to the driving shaft, of r.ho .-lcctric 
motorist), and this driv.rx, shaft, is connect.,.! 
to the compressor (H :<>) . Tlu, first qr^at gear 
wheel(89 3) rests on the squa.x- shaft (886) and 
is carried along with it. The other gear wheels 
run on the bushs exept for the last gear wheel 
(815), which is connected to the square shaft(88G) 
and transfers in a retarded manner the revolutions 
to the dosing disks ( 8 1 6 , 325 ) . This is done by 
means of a pinion(800), which is shif table along 
the square shaft(886), and which is enmeshed in a 
bush; 0O2) with inner tooth by means of a plun- 
ger case(890), which simultaneously serves as a 
pin shrai is fixed by a latch(80l) engaged within 
annular groove (said latch being in a pulled 
position). Said bush is firmly fixed with the 
dosing disk(816), which works squeezing to the 
drug hose and its disk bearing by Us rollers and 
which may. displace the drug toward the cannula 
attachment piece. If the pin of the plunger case 
(890) is pressed the pinion is shifted to the 
right and enganges with the inner teeth of the 
bush(820), which is fixed with dosing disk 
(325). Now is dosed out from the other supply 
container through the hose (44). After the starter 
lever(803) is pulled, the centrifugal force re- 
gulator, the weight burdened swivel arms(804) of 
which are drawn back from the prop of the cross 
beam(884), starts to function driven by the mo- 
tor by the transmission of the square shaft. 
Therefore, the electrical switch contact (1^7) 
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i5 activated simultaneously .n ... 
of the starter lover. At th* so,c tir*. 
shing, winch is hollo** out - a i<>- 
ner is shifted with its swivel arms ulc,.,. 

, r o -hnft surrounding the "Urti.K, •* 
square ..n.uc jtjiKt 
swivel arms and it is pushed to the le. 
it adiustable spring. This spring mechanism c.- 

. shortly after the number of revolutions^, 
the motor has been reduced by the turning o. 
o£ the motor, a blowing of the rotate of the 
swivel arms on the housing prop. The -sing c- 

with control counting by the s-ntc ca e 
,6*. by -ans of the Oec.ror.ic con.ro - i- 
, 175 ) The sealed housing is connects 

etion cup by the suction channel. 809, anc 
th e ventilation no„l.«8«). The 
(8031 and the plunger =....890. are «.!« - 
housing by folding bellows. There are contac. p.... 
housing connjla at . 

(058l spring biased positioned 

tachment pieces. The sensor(829) 

between the the cannula attachment pieces and 

ivated by the sKin which has been drawn 
by vacuum. Three contact rods<853> for s»-xn, 
the motor are near the suction cup rim. .„ c 01 

ce of programming taKes place by mean o con 

tact s. which are activated by means » ^ . 

positions of the plunger case!890). Th. 

are not shown. 

lifi^fi electronic wiring 
PHaure 33 shows a simplified eiecu 

dam for this. The given voltage should be on 
'contact points which are designated 5 V .no 
e voltage of the entry < - ^ 

designated K. Individual wiring as well as the 
aloaes against XocKing currents are omitted for 
iucidity. After the switch for choice of pro- 
lan, has been set for the dosing, the hand .act, 
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vation of the switch-reset causes a slou build-up 
of voltage 5 V on a condenser, in order to bring 
the switch into the zero-position. The bistable- 
relay of B stands on programs I or II arH can oe 
manually switched by th rogram change button. 
The pressure contact(853 cr 853') is closed 
by the placing of the cannula on the cannula 
attachment cone and, in part C, compared for cor- 
respondance by means of the two AND-gate(l) TTL 
SN 7408 and the Exor-gate TTL SN 7486. The cir- 
cuit leads from there to the AKD-gate(2) TTL SN 
7408, which interrupts the circuit to compressor 
(830). If the AND-gate on the suction cylinder 
or suction cup is closed three tines (by positio- 
ning onto the skin), then the flip-flop switcn 
TTL SN 7474 turns the compressor sucking by 
neans of the transistor Til). Kow negative pres- 
sure is created in the suction cup thrcugr. 
a suction tube; the skin is lifted in rr.e s;.c- 
tion cup and thus activates the contact bar 
(829) for its part and thereby it switches the 
NAND-gate TTL SN 7400 from the position low 
to the position high. In Part D for the choice 
of the stepping?motor the stepping motor for 
the dosing screwed mandrel ( 356 ) or (856') is 
brought from low to high over the transistor 
(2), it depends from the position of the bistab- 
le relay; when the bistable relay and the com- 
pressor have been switched on. The trigger cam 
contact(856,856') is activated by every revolu- 
tion fo the gear(859,859') and leads into the 
decimal counter TTL SN 7490. The comparison of 
the counter with the preselection switch occurs 
by means of EXOR-gate TTL SN 74 86 with respec- 
tively classed with diodes IN 4148, until the 
flow of current has been switched at point E 
from high to low. The counter is set at the, zero- 



position by low at K by means of th,- AriD-,:U , ( . » 
Over AND-gate(4) the compressor is swmtchet out 
by means of AND-gate( 5 ) the flip-flop sw.tch in 
flipped into rest position. The transistor! 1) 
insures by moans of the swi tch-r-s-t , rl,-,.. . »■'■ 
bistable relay does not clunuje its switch por- 
tion because of the turning on and oil oi the 
device . 

Figure 34 shows in a sectional side-view a 
medicine pressure bottle, the upper wall limi- 
tation of which is drawn in a dish-like manner 
into the folded bel lows ( 8 3 1 ) , that there is 
room in the dish hole<822) for the bottle neck 
together with the hose(44) which is wrapped 
around the connection fitting! 838) , what allows 
to pile up such bottles. A clamp clip(823) pre- 
vents medicine or drug from flowing out into 
the hose by gas pressure on the folded bellows. 



Figure 35 is a lateral longitudinal section a 
variation oi the container, consisting of a 
less elastic outer container which is filled 
with pressurized gas. Within it, there is a 
further membraneous container ( 408 J with liquid 
which empties solely through the hose(44), af- 
ter the clamp clip(823) is removed. The hose 
is surrounded of a attaching plate! 838) which 
is sealed to it. 
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The Figure 36 is a schematic^ plan view showing 
a suction injector as a prefered elaboration of 
the invention. Inside the cannula .nagaz me( M ) , 
wlll ch is dev,lo P o<l as , spiral wound hos., the 
storage of stack cannulas of two different con- 
struction are seen in the longitudinal section. 
(The mentioned cannulas, which permit an automa- 
tical cannula change, are described in the 
Fig 43,49 more distinctly). The dosing is provi- 
ded for two drugs or medicines, programme and 
corrigable in dependence of the measuring re- 
sults The sectional planes for the following 
figures are given. It are demonstrated the cy- 
linder^) for accomodation of the suction pi- 
ston, the inserting cyl inder , 334 ) with the dosing 
devices and with the drug supply containers t.e 
hin ,. or Jolnt«i22l.l«. th, holding, an-., ol t o 
suction cup cover, the central bearing tuool-K, 
for the cannula magazine, the guiding cylincer 
(313-,, the tube(319) for the pressure spring witn 
the Bowden cable which leads back the suction 
piston, the protective tublet(320) for the ten- 
sioning end of said pressure spring and the pass 
tube(321) for the forth Bowden cable for the ten- 
sioning of the tension spring of the suction pi- 
ston. The banderole(400) corresponds to a end of 
nagazine prior to use. It holds the cannula back 
in the magazine means of a pin, which is stuck 
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through the wall, which cannula stay with its 
tensioncd pressure spring with scal.m bodi,s 
(3 70) on its ends. 

The Figure M . .produces in th, 1 M.uci i r,a 1 
section on the direction toward A - B of Fig . .6 
the suction injector during the, suction cup co- 
ver is already closed and this is don, before 
use The suction cy 1 inder ( 301 ) with thightly 
arinded-on suction piston! 302) in its interior 
is supported at its lower rim by the bottom cy- 
Under<304) and at its upper rim by the cylinder 
,304) for the tensioning piston! 405). The ten- 
sion spring(306) which extends between the sue- 
tion and the tension piston and which is fasteneo 
at both is tensioned. The suction piston stands 
i„ vicinity to the annular pistonC 307) . wichi- 
something shif table along the central px«(308>. 
which is fixed on the bottom cylinder, and its 
permanent magnets -concentric arranged P^*** 
fixly inserted- contact on a annular socket ledge 
on the bottom cylinder with a iron ring, which is 
fixed there. The upper ends of the permanent mag- 
nets(309) are inserted in a soft iron ring(311), 
which is sealing fastened at an elastic-membra- 
neous septum! 312). This septum divides the cy- 
linder space in a greater upper and a minor 
lower part and is interrupted by the sliding non- 
return valve, into the afflux lead bore thereof 
the sand £ilter(393) is pushed in. 
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Also about the central pin the septum is s.-aled i,y 
screwing. The central pin .hows on its lower end a 
spindle-like swelling up with a flattened increase 
of curve above and a steeper bMow. The bending 
spring(325) which works inwards with h.,r power 
working even yet clings to the lower part of curvo 
and the stop angle(J27) is engaged by its pres- 
sure spring in a slot of the shelllH'i). which i, 
fastened at the suction piston. The central tele- 
scopic tubes(328) between the suction piston and the 
tensioning piston are extended asunder. The cen- 
tral blocking rod<329) is drawn downwardly after 
its spring is extended. Through that the blocking 
members! 330) may be withdrawn from the obliquity 
of recess of the roof -top( 331 ) . The movement down- 
wards of the tensioning piston is also blocked. The 
rod of the reventilation valve{ 324 ) with the sar.d 
filter(393 ) is pressed from the annular piston. 
The suction cup(351 ) is arranged movable inside of 
the guiding cy 1 inder ( 3 1 3 ) against thr,-e pressure 
springs, whereby the downwardly movement is Umitea 
by the arreting s P ring(353) for the steering of 
cannulas by means of the triggering cam(355) of 
the triggering rod. Between the lower edge of the 
suction cup and of the guiding cylinder an elastic 
sealing slee.ve( 352) is stretched. Along the three 
borings for the uptake of the pressure sorings( 334 ) , 
,o which the retaining arm(357) of the lid(342) 
of the suction cup counteract, the suction cup yet 
contains the passage(359) for the triggering rod, 
which downward amplifies funnel-like, whereby its 
guidance oermits by a certain elasticity of the 
holding arm(341) for the cover of suction cup 
to approach the intake tube(358) perpendicularly. 
A little tube(459) which is shiftable onto that 
intake tube against a pressure spring, shows or. 
his lower end claws (361) which anew work on to 
the cannulas through slots of the intake tube 
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by shifting, in counter position to the described 
claws from the ends of the intake tube itself 
spring claws, 3GO) expand, which engage into the 
rlIUJ groove of the cannula used atleast after the 
spring biased tubeMVM is shifted back by pres- 
... nM on a.,a.ns» t h- «•.■„....■ hold.ng u.U.M iM) 
lUiri ng the I i.l i « c.o,.,l, after that cannula was 
depressed in lower potion because the arreting 
sr , r inglJ5» was ,,tr,.t,d by the triggering rod 
(3361 by .nr.,, -no. ot < !,, P-ss.re spring! Fig - 36 ) 
insi de of the .-annul., nuvp.xmo The lowering of the 
tube! 459) during th- 1 i.. is closed also effects, 

. ..; . ... n s^rted below into the 
that the wnnul.c v.m . .1 1 

intake tube, are :..rwa,d and upwards. If 

the lid of the suet,,, is opened the triggering 

cam(355, passes the .,rr,tmg spnng( 352) again, 
through that the next cannula is able to be ac- 
cessed in a lower portion. It than lies with the 
'lower edge of his body onto the arreting spring, 
while the rxng groove, 381). which has a hollow space 
connection to the cannula shaft, is positioned over 
the boring for. the angleC343) of the medicine supply 
vessel in the cannula magazine. The prior used 
cannula lying inside of the intake tube is removed 
during the lid is opened, whereby the spring claws 
. (360) hinder them to fall out. Under the lid of 
the suction cup at the holding arm(331) the 
bayonet coupl ing ( 762 ) is shown 
in the cross-section over the suction cup are 
shown beside of the position of the cannula maga- 
zine, 316) inside of the central holding tube, 314) 
and the three pressure springs, 354) and the pas- 
sage, 359) for the triggering rod and in both slots 
(363) the both tubes with the angle, 340) for the 
supply of the medicine and inside of the central 
holding tube the both electrical wires, 364) from 
the slide-contacts on the cannula towards the con- 
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by shifting, in counter position to the described 
claws from the ends of the intake- tube itself 
spring claws (160) expand, which engage into the 
' rilMJ tJ ,oov, of the cannula used a, least after the 
r, spring biased tube. 4 V,) is .shifted lock by pres- 
..„„, .,,-nns, .I,.- con,,..l hol.li..., <M> 

during I- 1 i» «-l«>s,d ( aft,r ,.,a, cannula was 

dol)Ioss .,d m .ow,r position because the arreting 
,pMn,M"«> was , -t r.. i ted by th- tnggonng rod 
',', !t ,, by ^ <••—"- «King(Fi<J.-6 • 

l!lt . ,,„„„,., ,„a M ../iMv Th- lowering of t.,e 
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,= -no lid o: :.h, suction cu, is op-ned the triggering 
cam(355> passes the arreting sprmg(352) again, 
trough that the next cannula is able to be ac- 
cessed in a lower position. It than lies with the 
' luV>vl - edge of his body onto the arreting spring, 
while the ring groove, 381). which has a hollow space- 
connection to the cannula shaft, is positioned over 
the boring for the nngle(343) of the medicine supply 
„essel in the cannula magazine. The prior used 
cannula lying inside of the intake tube is removed 
during the lid is opened, whereby the spring claws 
,360) hinder them to fall out. Under the lid of 
the suction cup at the holding arm(331) the 
bayonet coupl ing ( ?-62 ) is shown 
in the cross-section over the suction cup are 
shown beside of the position of the cannula maga- 
zine(316) inside of the central holding tube(314) 
and the three pressure springs(354) and the pas- 
sage(359) for the triggering rod and. in both siots 
(363) the both tubes with the angle(340) for the 
35 supply of the medicine and inside of the central 
holding tube the both electrical wires(364) from 
the slide-contacts on the cannula towards the con- 
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trol unit. 

in the cross-section on the right the position and 
the fonction of the bending spring(325) below the 
flask-like swelling of the end of the central pin 
5 (308). 

The Figure 38 gives in a schematical longitudinal 
scccion along the sectional line C - D of the 
Fig. 36 a supplement of the construction of the 
device. Inside of the cy 1 inder ( 304 ) for the tensio- 

10 ning piston(305) this is lowered by the influende of 
the tensioning spring(306). The suction piston(302) 
inside of the suction cyl inder ( 301 ) again lies 
below over the septum with the nonreturn valve 
(323) and the the annular piston(307) whereby 

15 the bending spring is enganged to the central pin 
(308) and the permanent magnets work. Below inside 
of the slide-in-cylinder( 334) lay the both dosing 
mechanisms* 337, 338) , whereby one of both elastic 
tubes with the angle(340) is shown. The slide-in- 

20 cylinder is held by a rail{336) on a ring around 

the suction cylinder and pressed downwardly by the 
violent spring(335) under the stationary housing 
(315) with the control unit and the electrical 
battery. The both medicine supply containers lay 

25 inside of the slide-in-unit and with it also against 
the lid(339) of the suction cud. 

Figure 39 shows in a schematical overview toward 
even this lid of suction cup(339). Around the 
slide-in-cylinder is shown over it a winding of the 
30 hose of the cannula magazinet 316 ) . The tubes with 
the angle(340) pierce the sealing sleeve' 370) next 
to the central holding tube(314) into the suction 
cup. As the barrier(357) for the roof of the 
suction cup a bolt is drawn in. 



35 



Figure 40 shows in a schematical longitudinal 

section along the sectional line E - F on Fig. 36 

the position and function of the parts for ,the 
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preparation of the function of u.- suction pump 
by the swivel of the lid of the suction 
cup by means of the holding arms. 341). 
immediately before the injection this war. swivelod 
out the position) shown by shared lines) during 
the lid of suction cup is closed about 1 BO grades 
about the hinge or joint. 322) to close up the suc- 
tion cup setting forth the fonctional stage which 
is shown in Fig- 37. Therby was by the tensional wor- 
king of the bowding wire with the coat(344), which 
is traduced inside of the protective tube. 320) after 
it is bent over a loop and which is finely connec- 
ted at the end of the lever arm(345) with the hinge 
c- joint, the pressure spring! 332) inside of the cy- 
linder tube. 319) tensioned during the lower guiding 
pl ston<349) was lowered, without the last would been 
able to transmit its moment of movement through the 
bowden wire with th, coatl340>. which is fastens! 
on the centrally pierced upper guiding P i ston ( 3 A 9 ) . 
The upper guiding piston was already lowcroo ,ith 
lifting of the tensioning piston(305) during the 
lid was closed. The tensioning piston thereby was 
lifted by tension c.t the violent bowden wire 
inside of the coat(346) from the end(347) of the 
lever arm through the guiding tube(321). When the 
tensioning piston is lifted inside of the roof-top 
(also nearly to the upper end position of this) is 
arrised thereby the blocking membresl 330) was ur- 
ged into the recess of the roof-top by the lowering 
of the blocking rod(329) by means of tension from 
the telescopic tubes, through that the returning 
movement of the tensioning piston remains blocked 
by the influence of the tensioning spring. 306) 
(as demonstrated in Fig. 37). By self-winding up of 
the corde-like end(348) which continues the vio- 
lent bowden wire, the movement for opening of 
the holding arm(341) has been released. 
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Figure „ — . — 

tic-! stage after * tens^n > ^ 

sucti o„ y.t " ««- o, «... 



30 
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ma gnctic valvol324) for t., 

oiston by the working of the tensioning 
tensioning piston by ^ 

springt.306). After the it was re 

• „ of the tensioning spring! 306) tne 

»l»a by the working of His spring. 

r : t e b lockin <, -*> 

"recess of the roof-top by working of the 

4 of wedge inside o£ the recess of the roof- 

Fl „aly the suction Pi,- there y U 
tluencc of the permanent magnets 1 309 a 

„„, ,25) engaged to the central pinOOB). 
ding spnng( 325> engag . and thereby 

At the same time the stop angle! 327) a 
the suction Piston was arrested aga.nst < » 

t „g ban (366). The Bering o£ the annula P 
U.<'i,.2™> had ejected that the arres ng 
m ade away into the nrche destrnated to ■ By 
the inf. ence of the pressure sprrngsUSA) the 

uet o cup, 35 3, now was lowered in its gurdrng 
2 Under! 313) against the skin. At the same t« 

I ed .so the reventllation valve, 32, , by tne 

stroke of the annular prston against the v. v. 
I 0 this and the suction cup was -ent^ ate 

Z the bore for the arresting or catch ball<366 

7, iq 37. with a low level of the tensioning prston 

as in Fig. 38) . 



97 



5 



20 a 



25 



The Figure 42 reproduces the schematical functional 
process for the tensioning mechanism of the suction 
piston in the stage of the closure of the cover of 
th e suction cup. The tensioning piston<305) is ar- 
ri .cd at its bow(531) by the violent bowden wire 
in sUle of the coat(MC) towards its upper arresting 

osition whilst Us cord-Ilk. end<348> was extended 
during the the lid was closed. Thorby the tensio- 
ning spring(306> was tensed. The bowden wire inside 
oC the coat(344) was detended and thereby the lower 
Riding piston(349) with the detended pressure 
spring was lowered, whereby also the upper guiding 
piston! 350) was shifted downwards by the bowden wire 

nside of the coaU 345) in the cylinder tube 1. 
-o lengthen the lever arm of the holding arm(.41) 
" Cor tne closing of lid of the suction cup may serve 
the extended telescopic rail (343). 

The Figure 43 reproduce, in the longitudinal section 
a detail of a variation of the triggering mechanism 
fo r the suction piston, which allows to avoid the 
septum and the movable annular piston. Instead o 
Rearresting ball(366, there is a rod(406, which is 
sealed by a folded bellows, which engages to a groo- 
ve of the suction piston(305) at the left side The 
ending s P ring(325, again bra.es the raising of the 
suction piston by influence of the tensioning 
spring^) at the club-li*e swelling of the central 
P in(308). The reventilation valve(324) is opened 
by the support of the suction piston against the 
spring biased valve rod and therefore also the 
connection of the suction cup towards the outern 
air is opened by the channel(532) through the sand 
filter(594). The bore for the nonreturn valve(323) 
expands parallel to the rod(406). If the suction 
cup is raised, its trough(365) comes in the area of 
the cap of rod, which entrates into this by influ- 
ence of the obliqity of wedge of the groove, inside 
of the suction piston which raises. Now the suction 
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ia arrested whereby the partial vacuum, wh ch 
cup 18 arreste ^ ^ ^ from 

Eorms xns.de o th. ^ through the air 

the auction cup filtered valve (323> opens. 

wc:ii^ durinq the nonreturn 
chi.nn.ll S3 J) d..r. 9 am , ,,,, 

The ...ventilation valv.,324. . ^. ^ 

,«,„ ^m., «... w , lct ,, SMa ,« 

«h thf electromagnetic vatve 
through th- ^ „ throu9B th . ... <*».... 

,5,31 untill than is clobed hi 

1 32 3). .„„., in the longitudinal 

The F igure 4, shows sche™ tr i 

section through the detarl r - of # ^ 

• aevrce and the lunc io 1 the^ ^ ^ 

PW rr e Vr.TZ^V tube,3». is shUted 
Fl g.37. The =e tM covar of the suc . 

downward in it = ■»"'"' „ uh . 
ti on cup. The relating drug suppo , t tub. 

a,.-n at its ,ngle,340, out o . h , ^ ^ ^ 

centr „, holding tube a r ^ ^ q£ 

« of the plu,-bushl535.. «hr ^_ 
th e plug-bush i. oonnecte wr th d , ^ 

in;rhe": ly tr:r;: f the nose,,. 

tio „ between the pu.p =Vl i^er U . > ^ h 
pu^-pegs.337.338, andcontrnues o -he 
i 0 ("UO) which contacts througn 

rrrdnt,, ^ rrr h 

rr:r: h e „,.« ~- — it;:::"- 

(337,338) the arrangement o£ the liqui 
410,411,412) is recognizable. 

on the Figure 46 the enlargement in the scale 

On the tig" r< =rtainly the com- 

5 : l allows to recognize more certainly 
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position of the dosing pump. On the pump-peg builds 
three annular grooves each a dosing chamber ( 4 16 ) . 
The hose ring(4l5) which is attached to it, is fi- 
xed in the height in a groove-like bulge of the 
axial bush(116). If the hose ring is blowed up 
this displaces the fluid out from the dosing cham- 
ber and its environs and locks then the fluid 
stream, whereby it leans to the edges of the groo- 
ves The fluid stream towards the cannula leaos 
through the channel ( 417 ) . The fluid pump in the • 
Fig . 46 builds a variation. From the three fluid 
pumps for the auxiliary fluid attached each to a 
hose ring, only one is demonstrated. Solenoidt 413) 
and resilient sp.ing(414) work to the folded bel- 
lows(4l8) according to the succession of pulses as 
described next to that, which causes at I the in- 
jection, while at II is effected a filling back. 

in Fig. 47 two fluid pumps serving to activate a 
dosing pump as douple-working piston-cylinder pump 
are demonstrated in connection with the solenoid 
(413) and the resilient spring(414), whereby the 
both ends of cylinders are connected with at least 
one hose ring. The middle hose ring(415) is con- 
nected with each end of cylinders opposite by ho- 
se Fig. 47, additionally, elucidates the pump 
function. On the basic stage A both piston are 
depressed by spring effect. The uppermost hose 
ring is discharged from fluid, while the lower 
and the middle hose ring are blowed up by abun- 
dance of fluid. On the stage B the uppermost hose 
ring is blowed up and the middle ring is relieved 
and th both others are blowed up. The impuls 
series — , +-, ++ has the effect that a certain 
quantity of drug is desplaced from above towards be- 
low to the cannula and the fluid stream is locked 

Figure 48 shows a stack-cannulat 318 ) made of gumela- 
stic material as Perbunane enlarged in a scale 3:1. 
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To use it special sealing elements especially around 
the entrance channel for drug or into the cannula ma- 
gazine are not necessary. The upper and the lower 
chamber are connnected one with other by a taille 
or incision which works like a joint. 
The upper chamber serving as accomodation bore for 
the shaft of the adjacent cannula may be shaped com- 
paratively narrow because bending of the magazine 
hose are equalized by its incision. The silvered 
stripe(382) expands as conductive path from the 
bottom face to the cannula shaft. On the cannula 
shaft an enzymatic layer (38 3) is shown. The bodies 
of cannula may be pasted one up the other at its 
edges before used, so that the sterility of the 
cannula shafts is guaranted. 

Figure 49 shows an other stack-cannula in the longi- 
tudinal section. The cup-formed body of cannula(317) 
is divided in a lower chamber for the fastening of 
the cannula shaft<379) into the bottom plate of it 
and in an upper chamber to take up the cannula shaft 
of the following cannula by a separating wall. The 
upper chamber is closed off by the membrane ( 380 ) 
which is centrically pierced. Inside of the lower 
chamber the cannula shaft bends angle-likel?) to- 
wards a annular groove(381) surrounding the 
body of cannula into which it is oppened. The annular 
groove has toward belove an a steep surface, which 
supports the claws (361) of the cannula-intake-tube 
and it extends softly ascending upwardly and outwards 
to fazilitate the transport of the cannula downwards, 
wherby the claws must leave the annular groove. 
The extend of the annular groove up to above of it 
has a stripe with a silvering, while the cannula 
shaft itself is platinized to transfer weak current 
without distortion of voltage to the contact spring 
at the central holding tbe for the cannula magazine. 
The body of cannula is made of casting plastic mate- 
rial as par example polyvinylchloride . The necessa- 
ry annular seal inside of the central holding tube 
(314, Fig. 37) is not drawed. The enzymatic coat (38 3) 
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is drawn in. The further conduct of current takes 
pla ce through the silverchloride- S i lv.r-l.yer of the 
arresting springH53, provided to change cannula. 
uh ile it. underface is electically isolate » re- 
vent the skin contact. On the other hand the use of 
a contact ,.1 "Sua! at the 

is necessary to guarant the measurements. 

t may be used also a ring-formed electrode adhesiv 
on both sides,Fig.9<>. wMch is sticKed on the suc- 
tion cup rim and which is well conductive towards 
the silver-layer. Dy thus a adhesive conection the 
safety of application may be increased, solong as 
vet considerable reaction periods are necessary un- 
til the measurements are completed, because the main- 
tenance of negative pressure inside of the suction 
cu p is better guaranteed. The annular ,roove(582, 

fho fixation by the arresting 
in Fig. 49 serves to the lixation uy 

spring(353). 

The Figure 50 shows above in the longitudinal sec- 
tion and below in the cross-section in the scale 
5 . 1 the variation of a sensor cannula in a side- 
view. The cannula shaft is grinded off behind of 
the area of the yet closed point (541), so that the 
bore of the cannula would be open as trough(542). 
But the wall of the shaft was closed by the pla- 
stic insert(543) eith the isolating zone(544) to- 
wards the cannula shaft. 

Figure 51 shows in the longitudinal section and be- 
low in the cross-section an other variation of the 
sensor cannula. Inside of the shaft is layed in a 
nearly capillary thin little hose(545) or a. thread, 
the surface of which could have sensor quality. As 
into the others it may be possible that apart from 
olood also liquid of tissue may be sucked on by the 
capillary effect (or by application from suction 
from the drain tube. 

Figure 52 shows a longitudinal section through the 
end of shaft of a sensor cannula, by which the wall 
at the point-area is thinned from the inside and 
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ted with the sensor layer(383), so that the last 
not can be sliped off during it is sticked in into 
the skin. The stability of the cannula shaft re- 
mains conservated by the part with thicker wall, 
in the inside of the shaft a little wire(577) 
forthe derivation of current is perceptible. 

The Figure 53 shows in the longitudinal section 
a sensor cannula similar as thus of the Fig. 50. 
But on the open trough(542) of the shaft i, layed 
in a little hose(545) or thread with sensor quality. 
Because the operation of glucose specifical enzyme 
layers exceeds the possibilities of the inventor 
was provided a electrolytes containing gel with 
sugar-specific adsorbent for doting as coat to al- 
ter the electrical conductivity on a platin cannu- 
la connected with the measuring instrument .( Par 
example the adduct sepharose-concanaval in A of 
"Pharmazia" Freiburg-Breisgau) . 

The Figure 54 gives a photometric version of the 
sensor cannula p.e. for the determination of gluco- 
se, whereby the light source! 560) and the optical 
detector(561) and the cannula are shown in the 
longitudinal section. Inside of the cannula attach- 
ment piece(47), which surrounds the cannula shaft, 
atleast one fiberglas filament ( 885 ) leads from 
that indicator layer back through the shaft. Around 
the medicine applying end of hose with the cannula 
attachment piece lies the contact-ring ( 587 ) , from 
which a fiberglas bundles lead back towards the 
light source and other towards the detector. If 
the cannula is introduced into the tissue than the 
indicator layer responds to the glucose of tissue 
changing colour dependent of the concentration of 
glucose. The reduction of the light signals which 
are led back may be evalueted according to a oaken 
comparison to the measuring value. It may ,also two 
fiberglas filaments lead towards two indicator 
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layers, which are charged qualitative dif- 
erently. and backward . whereby the latter pos- 
sibly are sensible for different time point of 
m easuring and for different concentration ran s 
such optical indicator layers arc p... paper 
pregnated with glucose oxydase or peroxydaso 
to which is added ..color *~«~ 3 . 5 .,-t«»- 
me thyl-benzidin-dihydrochloride respectively 
,-aminoantipyrin-dihydrochionde and 
3 . 5 -dichlor-2-hydroxy-benzolsulfonate is added 

rn ior donator. 

figure 55 shows in the longitudinal ■•««>» • 
lensor cannula at which is brought on ° > 

color indicator » half-moon-formed mirror<588) 
attached at the point-area of the inside of the 
shaft (the mirror may consists of silver steamed 
on, which is coated with silizium dioxide to pro- 
te t it for oxydatioh.) At the left hand may be re- 
cognized a light conducting fiber<585, inside of 
cannula attachment P iece«7,, which is conn ected 
t o a light source. The free light-ray towards the 
mirror, on which he is reflected through the Uguid 
^tissue ba the other side of mirror and reaches 
a fiber of the light-conducting-bundle of the de- 
„ or, is .resented in dottered lines. The rotation 
0I the poiarization plan by the glucose is evalue- 
ted by the computer. 

The Figure 56 shows other features of the inven- 
tion according Pig. 55. To avoid the problematical- 
and expensive optical coupling between the Ught- 
conducting-fibers inside of the cannula attach- 
ment piece and thus of the apparatus, the light- 

ys are projected from the sectoral dis*(589, di- 
rectly through the middle-bore of a stack-cannula 

into the cannula shaft and received also 
r om there on the part of apparatus and transduced 
towards the detector in light-conducting-f ibers 

(8851. * 
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The cannula bore is closed up downwards by the 
win dow-membrane(590), which lets through the rays, 
but not the medicine. The last is injected side- 
ward from the annular groove! 381) out from the 
me dicine-outlet-opening<440> through the holding 
tu be(314). If the injection is completed, by lowe- 
ring of the sectoral disk(589) the adhesive- 
centralized cone(594) is withdrawn out from the 
central bore and the by swivel around the (only out- 
lined) axis according to a -.ransport carrousel ( 211 ) 
the passage of the next cannula is given free. 
The mirror (588) may be steamed up with silver or 
aluminium as thus of Fig. 55. 

The Figure 57 shows in a lateral view and below in 
a cross-section a part of the control rir.gs for the 
electronically programing of an injector as it is 
described on Fig. 36-44. On the switching ledge(371) 
of the controller housing cylinder are to neighbo- 
ring pressure contacts in pairs for one control 1 
ring(372), which are operated its inner bounds of 
the controll rings being shaped undulatory one after 
the another following of each excavation and that 
as the direction of turning may be in the opposite 
sequence, whereby the ball catch(373) guarantees 
to shift these only by entire switching steps. 
By binary coding now the singular parameter as tis- 
sue-sugar-values or amounts of insulin may be percei- 
ved at its respective debit and nominal values for 
dosing and they may be represented and evalueted 
arithmetically. For the praxis already 20 switching 
steps seem to be sufficient, for the timing the hour- 
spaces with interval 1 between 0 and 5 hour clock 
(wherby an inversion of day and night may be equali- 
zed by conversion of the timer), concerning the tis- 
sue-sugar-levels in milligramm percent 20,30,4o... 
until 1O0, than 120,140, 160. . .untill 300, than 350 
and 400, concerning the amounts of insulin , in units 
4 ,8,12... 80 further concerning the muliplaying con- 
stant (Kl for retarted insulin and K2 for immediately 
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working insulin, the switching steps 0.1 .2.3. .untill 
: 9 reference lines for the reading serve pro,.c- 
o„ o edges on the intermediate rings, 37<, which 
"fixed upon the controil cylinder, a wire-b nt 
„r at its Place a transparent plastic strip with 
or at itb -nco serve, 

the effect of optical enlargement will also 
which may be turned away from the readme, area, 
so that the elevated-shaped numbers may be 
reprinted for the registration. Salient 
acilitate the turning og the control rings and hin- 
turn.ng over towards one direction. Neighbors 
control rings, which are functionally 
may show a pin(377> with a hook-like angle, which 
-L the ed,e<376> and therby effects an 
bumps against the edge .„ h „ thar 4 program- 

automatically taking along one with 9 
bl ocs (I-IV. are recommended which are composed each 

ely related to four preprogramable dates °< 
:; ica Ln with an gratuated ^ 
m*! distance supplement bloc(V) exciusiv y 
Clonal application of — ely .orkrn, insu- 
Un in particular to eo.uali Z e m stakes 
o£ ad3 ustment. wherby it remai s e 
medicin to adjust the dosing of retard 

r;:;:r; — . composition * - r -- :r - 

gr ams and of the effects of - 

«f insulin. It is concerned of patients 

of insulin. lowerst until 

cation of insulin at the morning m the 

the highest dosages recording to a quite Afferent 

sensibility for this therapy. According the time 

senb . 4- he extent of tole- 

table no statements are given , the exte 

ranee of the debet-sugar-level was fixed a 

. „„4- «c a ideal value of 120 

90 to 120 milligram percent at a i°e 

milligram percent, also the measured actual va- 

" for glucose are simplified with once ISO mil- 

igramm percent and another with 50 milligram per- 
cent . Solely the correcture factor K2 for retarded 
insulin was varied by assessment and a correction 
with mediately working insulin was not -mprised 
The coiumn of dosing correction, which is attended 
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by the computer, is represented for elucidating. The 
result of the correction, which consists in « h., <:^<- 
of the sugar level of 1 BO mill i«j ram percent in a 
increase and in the ens, of 50 mi...^,,,, l-rcent i„ 

a depression of the ordinal cios - «vide,.t , ron, 

both voL-Lic.,1 rows u. .uhuUms. iv.ti.nt , . «L , c« I - 

ly have to keep at a bl ood-suga r- » *v, 1 of 180 milU- 
gramm percent 56 units retard insulin in addition, 
but what is not possible, because the maximum do- 
sis is exceeded, but leads to the supplement pro- 
gram V with immediately working insulin. The same 
patient gets whatever no insulin if the sugar level 
is 50 milligram percent. A patient which is 
endanged by under-sugar urgently must be advised to 
eat and to inject before the meals, to avoid supple- 
mentary applies of imn.ediar.iely working insulin. 
On the other hand a other in the purpose to in- 
corporate a rich meal can defer the injection to- 
wards a time after the meal and thereby obtain addi- 
tional units of immediately working insulin. Even 
if the programming should be taken to task by the 
physician and therefore it's provided a blocking of 
the rotation of the control rings by the pressure 
or a screw! 384 ). which may be activated by key, what 
is promoted by ribs( 383, Fig . 57 ) on the plane sides 
of the control rings, neverless the patient has a 
lot of duties to cooperate and possibilities to 
influer.ee, what also results from the description 
of synopsis of functions. Such a synopsis of func- 
tions, therof every trained expert is able to de- 
rivate a electronical block-diagram without diffi- 
culty, Figure 44 

reproduces. Below with rectangles and circles the 
organs of functions are shown, as the timer(386), 
the suction cup(173) with cannula during the earth 
contact by means of the skin wich is drawn up by 
negative pressure, there are also reminder and war- 
ning devices( 387) with the functions as acoWic 
and optical signal and vibrator, to faci Iitate the 
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use by handicapped persons (.'11 separately to 
switch off by hand switches 1/0), and the elec- 
trical measuring instrument with display and 
printer{389) and display and printer for the deli- 
vering units of retard insulin(330) and for immedia- 
te working insulin units! 391) and the dosing pumps 
( 3 37,33fi). Ovor th-r.o inr.ulo of the rhombs lies 
the adjusting range of the control rings, inside of 
rhombs and rectangles with shared lines the measu- 
ring data of the actual glucose levels and its pro- 
cessing by computer. The timer gives the respective 
hour through the l:nc!a) towards the clock for 
the comparison. A computer element there determi- 
nes, how much before ar.c after the clock-time 
and after yet works a signal from the measuring 
instrument (388) in the direction of the pump-, 
through the line(b). Always free is the path of 
the line(d) from the cannula towards the measu- 
ring instrument! 388) and towards its display and 
printer . 

in the case of failure of the- measuring instrument 
the patient has still the possibility to call off 
the normal dose by the hand switch! 390) in the line 
(c). The adjusted clock-time is activated through 
line(e) of the warning device! 337). If the assigned 
period for a treatment allready was passed over, the 
succeeding program is chosen on, what also is pos- 
sible, if the program I is switched off on the hand 
switch! 391). Programm II being also switched off 
by hand a dosing is not effected. The possibility 
to choice between two programs at the same time 
point increases the adaptability between the mode of 
living and the treatment. After the programing of 
time follows (read from the left hand to the right) 
through line(g) the nominal-value-program for the 
tissue-sugar-level with the desired ideal value 
in the middle and the limiting values above and be- 
lovy , during these are reached no dosing correction 
should taken place, the shared vertical lir,es with 
arrows symbolize that arithmetic statement 
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oE the allowed deviation by the comparison from 

,n Kl , fnm-t-h lowest rhomb marks; the 
the preprogramming. The touitn lowtnu 

(dangerous) extremely lowest value, from which leads 
a stoooing signal during recording through the Une(h, 
to the both pumps. If tlu- .agar values Ues higher 
so leads the line(i) farther into the direction or 
the dosing programs. When the measured sugar is lo- 
wered below the incorrected admitted value, the 
hight of the reduction from the retard insulin units 
is ascertained by arithmetic ascertainment of the 
deviation from the fixed ideal value and multiplica- 
tion with the fixed factor Kl , which is destined 
bv the distance of the lower rhomb from said normal 
dosis, and after these are deduct from the normal 
dosis according line(k), display and registration 
are effected awd dosing through lined )• Through 
linen) the delivery of immediately working insulin 
therebv is switched off. If the sugar values are 
measured as inside and upwards of the allowed to- 
lerance the line(n) effects the program for the im- 
mediately working insulin to be switched to, whereby 

a eventually pre-programmed delivery of immedia- 
tely working insulin is stimulated according to the 
arithmetic comparison between an excessive value 
and a nominal or ideal value after multiplication 
with the factor K2 through line(p) is effected. 
If the preprogrammed maximum dose is exceeded he- 
reby, so is made a note of the supplement program 
through line(q), which effects the remembrance by the 
warning device inside of the limitations of time 
orogrammed there and which may be applied. Through 
"the line(u) the electro-magnetic valve at( 368) 
is oppened for reventi 1 ation . Reventilation is also 
effected through line(v) after the exclusive mea- 
surement of the tissue-sugar-level without a deli- 
very of insulin(p.e. outside of the fixed limita- 
tions of time or according the intention of the 
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of the allowed deviation by the comparison from 
the preprogramming. The fourth lowest rhomb marks the 
(dangerous) extremely lowest value, from which leads 
a stopping signal during recording through the line(h) 
to the both pumps. If the sugar values lies higher 
so leads the line(i) farther into the direction of 
the dosing programs, when the measured sugar is lo- 
wered below the incorrected admitted value, the 
hight of the reduction from the retard insulin units 
is ascertained by arithmetic ascertainment of the 
deviation from the fixed ideal value and multiplica- 
tion with the fixed factor Kl , which is destinated 
by the distance of the lower rhomb from said normal 
dosis, and after these are deduct from the normal 
dosis according line(k), display and registration 
are effected and dosing through lined). Through 
line(m) the delivery of immediately working insulin 
thereby is switched off. If the sugar values are 
measured as inside and upwards of the allowed to- 
lerance the line(n) effects the program for the im- 
mediately working insulin to be switched to, whereby 

a eventually pre-programmed delivery of immedia- 
tely working insulin is stimulated according to the 
arithmetic comparison between an excessive value 
and a nominal or ideal value after multiplication 
with the factor K2 through line(p) is effected. 
If the preprogrammed maximum dose is exceeded he- 
reby-, so is made a note of the supplement program 
through line(q), which effects the remembrance by the 
warning device inside of the limitations of time 
programmed, there and which may be applied. Through 
the line(u) the electro-magnetic valve at(368) 
is oppened for reventilation. Reventilation is also 
effected through line(v) after the exclusive mea- 
surement of the tissue-sugar-level without a deli- 
very of insulin(p.e. outside of the fixed limita- 
tions of time or according the intention of the 
patient). Through the pressure switch (392) the pa- 



- 110 - 



tient is enabled to interrupt the commanded run 
do „„ into the direction of the injection after the 
skin is sucked on and during the measuring, 
leases the pressure switch after the 
ment of the measuring values, so is effected (yet a 
nttle delayed, the injection. But if he actuates 

. . „. -ft-or a short interval 
the pressure switch after a snort 

a second time, so the injection is broken 
ly by reventilation. The consumption of medicine is 
controlled by the additive counting of the "»P«c- 
tive delivered amounts by the single pump and it may 
be questionable through the lines(w.x). After the 
preprogrammed consumption of amount registration and 
alarm is effected through the linee(r,->. Also the 
consumption of cannulas is reported and registe- 
r ed through the counter after contact-countering 
the contact(392) in the area of suction cup accor- 
ding the activation by the gear pin through 
Concerning to the construction of the sensor cannu- 
la the invention is supported by the following 
publications and by the publications cited there: 
I. implantable Glucose Sensor, E.Wilkens and M G 
Wilkens; J . Bio .med . Eng .1983, Vol. 5, October , 309-3 1 5 . 

2 problems in Adapting a Glucose-Oxydase Electro- 
chemical Sensor Into An Implantable Glucose-Sensing- 
Device, Daniel R.Thevenot, Diabetes Care.Vol.5 

No. 3, May - June 1982, 184-189. 

3 progress Towards an Implantable Glucose-Sensing 
Device, David A.Gough, John K.Leyboldt, and John C. 
Armour: Diabetes Care, Vol.5 No 3, May - June 1982, 
190 - 198. 

■ An electronical delaying of a renewed printing pro- 
cess may noted down with continuing transport of the 
registration belt to hold readible the printed out 
dates. More advantageous (by reason of the energy- 
saving) is the running after of the registration 
belt according the elapsed time during the use. It 
It is provided also a program automatic, to settle 

- Ill - 



evident wrong decision by the part of the physician 
which again and again make necessary equal dosing 
corrections. Such a program automatic is also ad- 
vantageous also than, if the life conditions of the 
patient change without the possibility to call on 
m cdicnl help. At short notice also the reasonable 
patient must become the possibility to vary the ins 
lin doses within the free zone which is fixed by 
the physician. By means of the dockable by the 
phycisian) key(586) the patient is enabled to add 
impulse-like or cycle-like supplementary immedia- 
tely working insulin for the injection, so far as 
he carries out that within the next minute after 
the command. The absolute hight of the whole sup- 
plement dose known to be limited by the physician 
within the free zone which is narrowed anyhow. 
For the commands, which limit the choice by the 
patient, is provided a separate control ring. 
G e its position 1 means = Blocking of the program 
automatic (see below) for immediately working in- 
sulin, 2 = Blocking of the program automatic for 
retard insulin, 3 = Blocking of the entire program 
automatic, 4 = Limiting of the supplement dosing 
upon 15 cycles, 5 = limitation upon lO cycles, 
7 = Blocking of the supplement doses, 8 - limita 
tion of the supplement dosing upon 15 cycles and 
blocking of the program automatic for the immedia- 
tely working insulin, 9 = Limitation of the sup- 
plement dosing upon 10 cycles and blocking of the 
program automatic of immediately working insulin, 

11 =' Blocking of the supplement dosing and of the 
program automatic for immediately working insulin, 

12 = Limitation of the supplement dosing upon 15 
cycles and blocking of the program automatic for 
retard insulin, 15 = Blocking of the supplement 
dosing and of the program automatic for retard 
insulin, 16 = Limitation of the supplement do- 
sing upon 25 and blocking of the entire program 
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automatic etc. A decode disk(595) is affixed on the 
lid of the device, whereby that is revolving sui- 
table as control ring itself. Relating to"Pro- 
gram automatic" an installation means - which per- 
forms a correction of wrong decisions for the 
compensation of dosing. If is called off four times 
successively with the same time-block, so the retard 
insulin dosing is increased in each case for 1 cyc- 
le for the time point, which walk ahead to the mea- 
suring time points. If the programmed correction 
dose reaches the adjusted maximal value without 
full compensation (if also a additional injection 
is requested from the block V ) , so the retard insu- 
lin dosing of the preceding time block is increased 
by ? cycles. The increase is effected within each 
time block now on each occasion after measuring. 
If the lower limit for the dosing correction fell 
short during anyone use of the device, so a 
shortening of the retard insulin dose results for 
the time block, which proceeds to that time pome. 
When the lowest limiting value for the dosing stop 
is reached, so shortening of 2 cycles results, so 
far as the supplement programm V isn't activated 
during the elapsed two hours. 

Tb activate the program automatic for the immedia- 
tely working insulin the cooperation of the patient 
is necessary. By the operation of the program but- 
ton(597) the allotment by the time block is disen- 
gaged and called on block V, as far as an injec- 
tion of retard insulin not resultet during the 
last 6 hours. The patient shall taken on a meal 
with 3 bread units of hydrocarbons, which are 
readily to resorb, about within 15 to 20 minutes 
before the button is pressed and it is requested 
that he effects the controlling measurement within 
15 to 20 minutes after the dosing of immediately 
working insulin is resulted, the night of which 
relates to the preprogrammed correction prdgram. 
If the measured- (actual) -value exceeds the ideal- 
(nominal-) value, so the dos/s-correcting-f actor (K2 ) 
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is increased for 1. If the actual value falls short 
of the nominal value more than 20 milligram percent, 
so the dosis-correcting-factor(K.2> ^ lowered for I. 
By the display the patient is called on in all ca- 
ses of correction to repeat the testing of program 
some time. The state of the real portion of pro- 
gram ( deviating perhaps from the starting posi- 
tion, which is readable by the position of the con- 
trol rings) will be rendered visible by a little 
turning-motion on the control 1 rings concerne i 
upon the classed field of display. The physician is 
able to render visible the altered values of program 
also by the position of the control rings by read- 
justing of the control rings after thes<_ are spaced 
back beyond zero (whereby the both contact pegs of 
the switching ledge(371) are activated simultane- 
ously that the edge ring(316) which is supported 
to each control ring(372) is revolving arranged 
towards the prior, whereby the extent of the mova- 
bility or clearance is limited by the blocking 
P eg(275), which inserts from the edge ring through 
a slot on the carrier-ring to a distance downwards 
of the interval of the singular stops of the snap- 
iv ^11(373). The sliding contact(226) at the wave- 
summit of the inner profile of the control ring 
meets the contacts ( 598 , 599 ) of a switching ledge 
on the housing cylinder( 315 ) and closes the con- 
tact towards the control unit. The reset-spring 
(600) between the edge-ring and the controlling 
interrupts then again. 
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,t must be distinguished according Che .etlv.tion of 
tn . pro,™. automatic ... immediately ^ 
sulin , wether the adaptation of the co.-r.ctxn, r=c 
tor £or P ro,r,, V to the re.ations of metabolism 
5 is proposed (and this kind of correction have 
be en represented above! or the preprogrammed 
mount/of mediately working insulin of the s.ngu- 
l.r block, should be altered. The correctiona l..t 
supplement dosing of mediately working insulin in 
0 add tion to the doses of retard insuUn (excep- 
tional also the dosing of mediately working 
or unmodified insulin alone) 

is effected automatically, if the patient applies 
again the injector 15 or 20 minutes after the in- 

5 action ( So far as correction is not blocked). 
Description of the program operation: 
In the loop of the main-programW) is questioned, 
if the cannula has skin contact(l), so that the mea- 
suring may bcfo. «r .f *•<**-«»*< I. 

20 of a active time block is reached, so tnat tn. .... 
mus t made attentive (by alarm signal), 
Tether the user desi res , 3 ) a displacing , 8 , o, tne 
time blocks, wether(4,5) one of the supply con- 
tainer must be charged.9,10) to the value or a 

25 new container ( Fig . 59 ) . _ • 

, i -n «f eh? intern clock and ot the 
The operation! 12) of the mce.n 

; <- so time critically, 
controll ring contacts(13) is so 

that it interrupts the main programm if needed 

30 Tn 9 e'Fig'.61-64 are a refinement of the block(6>. 
A£t er the measur ing ( 1 4 ) is decided, wether the 
program automatic for the instantly working insulin 
should be effective. If that is not the case and 
the time not lies inside of the time window(20) of 

35 teh programs l-IV.nd the user not pressed the bu- 
ton(21) "program V" during the next 15 sec. (23) 
or if of course program V is selected, but the 
blocking time after the last injection is not yet 
transgres S ed(22), so the process is brocken off 
40 by reventilation(18,19) (Fig. 61). 
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lf the choiCe(24) between two programs is possible, 
than the position of the switch for program choice 
is questioned, unless it was taken a decision 
at the same day. If tho measuring value lies not in 
tolerance window, so a correct! on ( 21 , 28 ) of the 
insulin doses is effected. If the measuring value 
is transgressed the function blocks 27,31 to 35 
follow. Besides the program automatic for retard 
insulin either 29,30 or 31 to 35 is effective, un- 
follow. Besides the program automatic for retard 
insulin either 29,30 or 31 to 35 is effective, un- 
less it was locked(29,31) by the physician ( Fig . 62 ) . 
The injection events after 15 sec. (41), if the 
user not activates the key or button "waiting". 
A twice repeated pressing (37) of this button ef- 
fects the break off<42,43> of the injection. With 
button - + " and »-" the dose of instantly working 
or unmodified insulin may be al tered ( 4 4 , 45 , 46 ) . 
in the case that the supplies resting after the 
injection are not sufficient for an injection with 
full dosis, the user will be invited to pump(56,57) 
the differential quantity into the supply contai- 
ner. If, during 15 sec. not any button is operated 
and the skin contact still exists and the insulin 
supply is sufficient, the injection will be perform 
med; in the other case the interruption by reven- 
tilation(5l) will be effected. If the skin contact 
continues ina- dvertently , the device remains in an 
attending position ( 52 , Fig . 64 ) . 
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Figure 65 is a longitudinal section of an embo- 
diment opersated by spring action, wherein a 
hose roller pump is employed as dosage device. 
A mounting plate<4> above the fixing tab or 
tongueO) is attached as outer support or abut- 
ment for an exchangeable^ replaceable cylin- 
drical vacuum reservoir cuplet(5) at the housing 
cylinder 1) above the covering plate(2) closing 
said housing cylinder. It has a cover in e 
form or a membrane(6) about the aperture conus 
of the cannula located at the center of the rod 
or pin(7) and extending further with its free 
end(8) in the shaft of the cannula, which end is 
surround or enclosed by the annular pistonO). 
The border membrane(lO) divides the cuplet into 
the space of vacuum reservoir ( 1 1 ) and the suc- 
tion cup(12) while comprising the predetermined 
breaking grooves(13). At the mounting plated?) 
the support ring(15) is affixed by means of four 
screw pins(14). On the opposite side of the hou- 
sing cylinder above the base(16) the base plate 
(17) is mounted parallel to said support ring 
(15) and to the mounting plate, which mounting 
is effected by means of a slide-in or plug-in 
locking mechanism! 18). The base plate supports 
the container cylinder(19) having a lateral 
slot for inserting the drug or preparation sup- 
ply bag(20). A cam engages across the angle 
bracket(21) from the base plate into the longe- 
tudinal groove(22) of the sliding sleeve so as 
to prevent it from being rotated. A tang of the 
dosage disk(25) effects in the sliding sleeve 
(23) thereof f its rotary motion. Clamping pins 
or setpins(26) are uniformly spaced about the 
circumference of the dosage disk, wherebetween 
spring steel tabs (27) are locked at the tripping 
pin or rod(28). The drive of the dosing disk(25) 
for displacing the sliding sleeve is transferee* 
via the tube segment(29) onto the disk with 
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detentUO) and onto the spiral springOl). The 
detent or pawl (30) acts upon the pawl wheel (32) 
on the tubular collar(33). The pinion(34) moun- 
ted thereto actuates the counter, engaging the 
gear rim of the counting wheel (35) located be- 
hind the plane of the project ion and hold by 
means of a compression spring (3G) against a sup- 
porting lamella(77) at the housing cylinder. 
Spring-suspended pins or rods on the counting 
wheel(38), the compression spnngOO) of which con- 
tacts the supporting wall(37), effect that the 
counting wheel (38) is rotated via frictional con- 
tact with the pinion; an escapement on the suppor- 
ting lamellas(77) allows vea the actuation by a 
tripping pin onto the counting wheel (35) but one 
rotation respectively about one of a hundred 
teeth in the counter(78) after the counting wheel 
(35) has effected one revolution. The exhaustion 
of the drug or preparation supply is approached, 
a spring suspended pin, which has a divergent cen- 
tral spacing, snaps into engagement with the bore 
of the pinion an blocks also the rotation of the 
dosage disk ( Fig . 70 ) . The force of the spiral 
springOl) is transferred across the tubular col- 
lar(33) onto the carrier disk(40) for the axes 
of both rollers(41). These rollers are urged by 
two speres housed respectively in two tubular 
sleeeves againsts the hoses(44), the recessed 
ring(43) serving in this conjunction as abutment 
which comprises a gab thereunder for the passage 
of both hose legs of shanks. In this section 
the hoses are coated up to the T-member ( 46 ) compri 
sing the cannula attachment piece(47) with in- 
extensible envelope(45). The hose ends are stret- 
ched by means of tension springs(48) at locations 
where the emerge from the pump. The pumping unit 
is displaceable along the sliding sleeve on^ the 
tubular collar(33) against the action of the com- 
pression spring(49). (The appropriate pin or rod 
orginating from the carrier disk(40) in the asso- 
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ciated cross slots in the tubular collar have 
not been represented in the drawing). The sli- 
ding motion is carried out by means of four vi- 
brator pins(50) arranged cm an annular prisn, 
profile on the exterior of the carrier disk 
(Fig. 71!). These vibrator L^" b '" e Hush ">^»"- 
ted in the disk(51) being rotable independent- 
ly of the tubular collar and engaging with a 
cam, the spiral slot of the axle driving shaft 
(52) at the free end of which there is' located 
a foot platel 53), and at other end of v/ich there 
is mounted a cam pin or follower (53) enga- 
ging the longitudinal slot of the sliding sleeve 
and preventing rotary movement of the axis or 
shaft. The spiral spring(55) serves the purpose 
to drive the disk(51). 

Figure 66 is a cross sectional view along line 
A - B of Fig. 65, showing the mechanism of the do- 
sage adjustment. Three spring steel tabs (27) 
originating from the disk rotable on the tube 
segment(29) are disposed between clamping or 
setpins(26). One of the spring steel tabs con- 
tacts the tripping pin(28) for dosing after 
having passed the wedge profile ridge(56) of 
the release mechanism for reventilation( Fig . 68 ) . 
Two of the spring steel tabs represented are dis- 
posed in a type of blind or blank zone of the 
rotary sector of the dosing disk(25), as resul- 
ting from the necessity of supporting the spiral 
spring at the housing cylinder(l) and from the 
feasibility of manufacturing the slots in the 
sliding sleeves(23). 

Figure 67 is a cross-sectional view along leine 
C - D of the dosis counter indicating the con- 
sumption of the drug or preparation, and tl)e 
locking means for preventing the use of the 
injector subsequent to the exhaustion of the 
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supply of the drug or preparation. The pinionOU 
is mounted on the tubular collar! 3D Cor dnv-ng 
the counting wheel (35). A cam pin or follower 
mounted thereon actuated, after respectively on,, 
revolution, the spring-suspended locking escape- 
ment or armature(57) effecting continued rotation 
of the large counting wheel Oft) ro tl„ <rx..,.r..l 
width of tooth under influence of friction of the 
pins recoilable by means of leaf -typed springs. 
One of these pins has a different spacing to the 
toothed wheel center and is pushed by means of 
compression springs(39) into a bore of the pinion 
(34) as soon as counting wheel (38) has carried 
out one complete revolution, which corresponds 
to the exhaustion of the supply of the drug or 
preparation. 

Figure 68 is a tangential sectional view along 
line E - F of Fig. 65, showing the releasing or 
tripping mechanism for .-vent 1 1 at ion and for do- 
sage dispensing subsequent to vibratory action. 
The spring steel tab(27) has surmounted the wed- 
ge of the wedge profile ridge or ledge(56) at the 
point in time illustrated. Said ridge or ledge 
had been returned by means of compression springs 
(64). The slot guide(65) with the slot pins pre- 
vents that they will slide off laterally under 
the action of the leaf-type springs(63), permit- 
ting the ratchet rack (62) to engage the ratches 
of the small toothed wheel effecting thereby its 
revolution. Co-revolution of the large toothed 
wheel (58) connected to the small toothed wheel 
has the effect that the saw teeth thereof engage 
the sliding pin(59) in a slot of the release or 
trippingbar at a point in time when said bar is 
raised(as shown). 

To the right of Fig. 68 a disk(51) is shown in an 
enlarged scale of 2 : 1 . This disk carries ^the 
vibrator pins. The illustration is shown in grea- 
ter detail so as to give an appropiate presenta- 
tion of one of the four passages or penetrations 
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wards (and with its position later on). Th, ram- 
mer extends further through the passageway ( 70 ) 
into the drum(71) which is provided with the de- 
pressed connnecting link guide<72) into which the 
fixing screw(73) of the terminal plate(li) pro- 
jects. The housing for the drum has bec-n omitted 
for the sake of clarity, D ust as the housing for 
the wedge(75) for blocking the vibrator pin<50>. 
A cap or cover (76) is placed on said wedge, which 
cap is elastically hinged and lets the the vibra- 
tor pins pass when the disk rotates clockwise 
however, not the case when the rotation is coun- 
ter-clockwise. Said wedge is provided with an ob- 
lique slot(77) for accomodating a wire- stay or 
strap(78) the square axis of which is rotable 
within the pivot bore (79) of a slot in tne spnr.y 
-suspended connecting pin(80). The tripping note, 
(86) in the shaft above the drum is turned away, 
corresponding to the position of the fixing screw 
in the connecting link guide, from the transverse 
p in (87) of the wedge, whicn action is even rein- 
forced when the drum is raised and rotated along- 
side of the connecting pin guide, When urging the 
vacuum reservoir cuplet all the way up, the fee- 
ler angle pivots about 90 degress and comes to 
rest on the rim of the pin(7) about the shaft of 
the cannula. A lowering of the drum is thus pre- 
vented. The rammer rotates, likewise, and takes 
up its place now, turned onto its narrow side, 
laterally of the wall of the cuplet, coming down 
by passing thereby. The tripping or release me- 
chanism for ,-eventilation is comprised of a trip- 
ping bar(60) having a compression spring and of 
a bay(88) preventing rotation and disposed bet- 
ween a mandrill(89) guided in a bushing and an 
attachment underneath the drum(71). In contra- 
distinction to the illustration of Fig. 68 the 
sliding pint 59) is not yet in rest position 
within the tripping bar(60). 



(6 7) into which the round dome of the tripping 
pin(28) may escape under the influence of tne 
oblique positioning of the spring stool tar, to 
order to be returned onto the disk surface via 
an obliquity and after passing the stec-p Han*, 
in this manner, the movement of the dosing dis, 
up to the stop of the next spring steel tab has 
been unblocked. 

The Figure 69 is a simplified view in cross sec- 
tion along line C - H of Fig. 65, showing three 
back-up buffers* 81) being both guided by means 
of a spring steel stay(82) towards the wall of 
the vacuum reservoir cupler and being presses 
by means of the compression spring! 83) against 
its orojecting rim. A pivoting lever (84) is em- 
ployed for removing again the cuplet connectec 
in this manner. This lever(B4) forces a weoce 
in between the mounting plate(4) and the co- 
ver membrane(6), which will become more clear 
when inspecting the partial longitudinal sec- 
tion shown below said cross section. 

Fioure 70 is a view in cross section taken along 
line J - K encompassing the center or the va- 
cuum reservoir cuplet towards J. It shows the 
^onanism for tripping the vibration means 
and the tripping or release means for reventi- 
lation of the vacuum reservoir cuplet. The abut- 
ting or support ring (15) is constructed m tms 
connection as modification to a conductor cy- 
linder leading upward so as to facilitate the 
introduction of the vacuum reservoir cuplet. 
Said ring is provided with a lateral slot (68) 
through which a flattened loading stick or ram- 
mer^) reaches down. The broadside thereof is 
shown in the illustration, with the lower edge 
of the wall of the vacuum reservoir cuplet ^5) be- 
ing supported while the feeler angle extends rear- 
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in Figure 71 the cross section taken along line 
L - H in Fig. 65 shows the position of the hose 
between the rollers(41) and the grooved ring(43). 
A sectional view through the dosing disk(25) in 
the direction of the arrow shows thereunder its 
profile cavity for accomodating both hoses. 

in Figure 72 the projection shows the vibrator me- 
chanism of Fig. 65, wherein four vibrator pms(50) 
effect, on th* disk(51) with its revolving motion 
relative to the wedge profile ledge or ridge(56) 
of the dosing pump, their jerky displacement 
against the compression springs; 49). 

■;■>-- i ciin keeoir.g 

For the device to taxe •-? <V_- = --^- 

with Figures 55 to 72, the plug-in or slide-in 
locking mechanism! 18) is drawn, whereupon the 
shaft can be drawn out fro the sliding sleeve. 
The injector is then disassembled into a right 
half comprising the covering or terminal plate 
(2 ), mounting piate(4) and screw pins(14) toge- 
ther with the support ring (15), the pump unit in- 
clusive of the grooved ring<43> may then be drawn 
off from the tubular collar (33). After bending 
ouL the nng(43),the hoses in the profile cavi- 
ties of the dosing disk, may be slidmgly introdu- 
ced and the emerging ends of the hoses may be 
connected up to the tension springs(49) at the 
onset of the envelope* 45 ) . The drug or prepara- 
tion suooly bag (20) is introduced into the con- 
tainer cylinder(19) via the slot provided there- 
on. Said cylinder is with its attachment part of 
the left injector half which must be approached 
once more by assembling the component parts. (The 
detent or blocking pin- which has not been incor- 
porated in the drawing- must be inserted in its 
longitudinal slot in the tubular collarv33). The 
cannula adapting or attachment piece(47) is plug- 
ged through the bore of the attachment plate, 
closing, in the end, the plug-in or slide-in 
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Peking mechanism, 18). The dosage is th n pr ». 
lected by .lightly raisin, the spring steel tabs 
, and rotating the. in the intervening space 

narh which space 
between two clamping pins, 26) each, wn 

being designated by numerical markings. 

By exerting pressure on the Coot or base plate 
(53) at the end of the shaft, 52), e.g. on a tao 

. or squeezer plate, the disk together with its 
vi brator pins.50, is moved across the wedge pro- 
file ridge or ledge, 5 6,. the cap,76> letting the 
vibrator pins pass by reliliently avoiding them 

oi „g so up to the highest tension of the spi al 
spring, 55,. The movement cannot be -versedon 
account of the presence of the wedge, 75 y 
exerting pressure on the sliding sleeved) t..e 
spiral springUl) is loaded, without this move- 
ment being transferred to the pump by vir ue o. 
the detent or pawl (30). The spring stee, .abs 
sliP -elastically evasive by virtue of the obli- 
qit , of their ends -over the end of the tripping 
pin, 28, and the wedge profile ridge or ledge, 56,, 
with the spring steel tab -locked by the tripping 
pin . £or the first dosing comes then to a halt in 
front of the tripping pin by pushing back the 
wedge profile ledge which can be displace on y 
inwardly towards the compression spring, 64 I af- 
ter the tripping bar, 60) has been raised, the 
„otch of which unblocking the movement of the 
large toothed wheel(58) via movement of the sli- 
ding Pin. This comes about after a vacuum reser- 
voir cuplet has been inserted by raising the ram- 
mer up to its rotation about 90 degrees of -angle 
above the connecting link guide, 72) on the drum. 
The notch,86) circumvents -by overtaking- the 

,.,,,1 to come to rest thereabove on 

transverse pint 87) to come 

the shaft above the drum. When effecting an ap- 
plication and setting the support or abutting 
ri ng(15) down or. the skin, the annular piston 
raised, by exerting heavy pressure on said pro- 
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compression springs from the edge or end slot, 
blocking its motion and comprising a terminal arm 
parallel with wire strap. i:.Lo the pivot bore(79) 
and drawn out laterally from the oblique slot 
(77 ). By the way of the slot guide (not illustra- 
ted in any particularly detail) which is devised 
so as to be more and more restricted and located 
in the connecting pin it is assured that the re- 
taining clip returns when compressive- load is ap- 
plied to the perpendicular linet Fig . 70 ) . Subse- 
quent to exchanging the drug or preparation sup- 
ply bag the counter has to be reset to zero. To 
this purpose, the counting wheels( 35 , 38 ) may be 
respectively unblocked antagonistically from 
tooth wheel engagement against the compress ion 
springs associated therewith, whereupon they can 
be freely rotated . 

Figure 74 is a schematic diagram at a scale of 
2 ■ 1 of pairs of antagonistically operating rol- 
sers<41). the outer counter rollers(90) in this 
example are edling and rotated passively, an ope- 
ration facilitated by their rubber elastic surfa- 
ce. Two rollers each are attached by axes to a 
common pivot arm(91), the drive being effected 
via a pinion turning on a larger toothed wheel 
(92). 

in Figure 75 showing a full size schematic sec- 
tional view from above (somewhat in the direction 
of the arrow towards Fig. 74) a dosage pump is il- 
lustrated. It is shown here a feasible manner of 
hose lay-out with a hose pair while using roller 
pairs as in Fig. 74, both of which hose legs de- 
parting laterally and thus solidely contacting 
the carrier disk(40) in that herebetween a toot- 
thed wheel is disposed having notches between 
which threads(94) bridges over both hoses(44) in 
a rope ladder-type manner. 

Figure 75 is a modification of the embodiment 
shown in Fig. 65 to 74, the difference over said 
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jetfting annular piston, to an extent such that 
the predetermined breaking lines(13) of the bor- 
der membrane(lO) will break, whereas the suction 
cup rim will already close ofC the skin about the 
suction cup. The negative pressure effective from 
the reservoir raises the skin into the suction cup, 
and at the same time, hoover, the pin approaches 
the skin(Fig.88), which has lost its support about 
the cannula shaft, whereby the feeler angl«(74) 
reduced and the tripping notch! 86) can evade into 
the transverse pin(87) (Fig. 70). This comes about 
under the trust of the vibrator pin contacting 
the cap(76). The wire strap or stay(78) being un- 
der the tension of the connecting or locking pin 
(80) penetrates then into the oblique slot(77) 
and effects the return of the wedge(75) into 
locking position before passage of the next vi- 
brator pin. Subsequent to the thorough mixing o. 
the contents of the hose in the pump range by way 
of vibratory motion the tripping pin(28) trans- 
cends the steep flank of the opening or passage- 
way^) in the disk(51), thus cancel ling for 
short period of time the blocking of the spring 
steel tabs(27) and initiating the injection ac- 
tion. Subsequent to the transcending the steep 
flank on the wedge profile ledge(56) by the fol- 
lowing spring steel tab a sectorial rotation of 
the lasrge toothed wheel is unblocked under the 
effect of the compression spring(59) receding, 
the tripping bar is lowered under spring action, 
while the mandrel (89) penetrates the cover mem- 
of the vacuum reservoir cuplet for the revent na- 
tion thereof. With respect to the wire stap or 
st ay(78) described above it need be pointed out 
that, during the lifting of the connecting pin 
(80) in the terminal phase of the lifting opera- 
tion of the rammer(69), it is drawn down by f ra- 
tional connection at the support plates for the 
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former embodiment relates to the type of con- 
struction of the start mechanism for dosing. The 
schematic diagram shows the upper portion of a 
vacuum reservoir cuplet comprising an elastical In- 
closed window! 85) in the rigid cover membrane. 
According to the position of rotation of the lo- 
cating screw or pin in the connecting link guide 
of the drum(71) the rammer(69) with its broadside 
faces the wall of the cuplet and has sagged past 
it. The bellows(96) being stationary relative to 
the drum on acount of axis(95) are, in common 
with and parallel to the pneumatic cyl inder ( 98 ) , 
attached or connected to a gallows frame or gir- 
der^?), the piston of which cylinder constitu- 
ting at one and the same time the rod of the sli- 
de valve(99). The slide valve, being open toward 
ambient atmosphere, is connected via lme(lOO) 
and an open nonreturn valve to the bellows. A li- 
ne(lOl) connects from the bellow a closed nonre- 
turn valve to a pneumatic cylinder which is con- 
nected via line(102) to the -here and now- closed 
opening of the slide valve. The present position 
of the slide valve results from the valve rod to- 
gether with the elastic membrane of the window 
(85) having been raised, because the negative 
pressure attracking the membrane became weaker on 
account of the pressure compensation during the 
action of raising the skin in the suction cup. 
If, when inserting a new cuplet, the loading rod 
or pin is raised, the bellows are compressed by 
having the air evacuate via line(lOl) and actuate 
the pneumatic piston. In this respect, its rod is 
lowered into the window(85) and the excessive 
pressure in the pneumatic pump is evacuated via 
line(102). It is not possible for the bellows to 
unfold and for the drum to be lowered by rotating 
and actuating the release or trip for the dosing 
means(75) until the line(lOO) is again ventilated 
by slightly raising the valve rod by means of the 
window membrane. 
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in Figure 76 a very schematic presentation of the 
stages of functioning or operation A - D shows a 
modification of the mechanism for reventilation 
the suction cup, as is suitable for devices which 
cannot -as shown in Figure 75- be reventilated as 
by destroying the cover membrane of the cuplet. 
in this example, the sliding valve(99) as a whole 
is slidable on the rail(103) against the action 
of compression spring (104). The valve rod (106) of 
wedge profile to be e.g. actuated by a spring 
steel tab(27) comprises a separaLe compression 
spring(105). The air or ventilation hose(107) is 
connected to the slide valve in the suction cup 
chamber; this being most readily done with the 
suction cup forming part of the in jector ( Fig . 7 7 ) . 
A rocking or seesaw-type stop slide or valve<108) 
is actuated lengthwise of a linke at the valve 
rod. in stage A the valve rod is on the left, the 
slide valve is closed and during injection for 
this condition on the right hand. In stage B the 
slide valve has been slid to the right, and is 
still closed, in stage C, the slide valve in the 
right position is still held by the stop slide or 
valve, while the valve rod is slid towards the 
left under the action of its spring, and opened 
thereby. During this sliding motion of the valve 
rod, the return motion of the slide valve as a 
whole is tripped by way of its spring (104) by ac- 
tuating the stop slide or valve. In stage D the 
condition of stage A obtain again. 

Figure 77 is a longitudinal section of an injec- 
tor whose dosage pump comprises a collar (107) of 
cup-type construction and elastic material. This 
collar is fixely mounted on a rod(HO) comprising 
on its surface a wound grooved recess in the form 
of a bore for the passage of the drug or prepara- 
tion. The rod has its lower end housed within the 
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cannula attachment piece(47) and its upper end in 
the terminating neck of the pump housing^!). On 
the top of the rod terminates in a pierced plate or 
or disk(112) for the passage of the drug, which 
disk expands the hose(44) at this location, thus 
bridging the section between the drug supply bag 
constituted as bellows and the terminating neck 
of the pump housing. The collar(109) faces with 
its cavity the annular plate(113) attached to the 
pump housing which extends, furthermore, into a 
downward conically tapered, elastic and centrally 
pierced stop or plug(114). Underneath said plug, 
the rod supports the annular valve plate(U5). 
The pump housing is slidingly inserted into the 
bush<116) of the central axis, about which the 
component parts for the actuation of the pump 
are rotably mounted. Said bushes extends to the 
exterior into the housing cylinder(l). On the 
bottom thereof the wheel(U7) is journalled in a 
ball bearing, the annular wedge profile ridge or 
ledge(56) pointing upward and resembling in its 
functional mode and its configuration the vibra- 
tor means of Figures 65-73. Instead of the pin 
with its terminal ball or sphere enhancing sli- 
dability, in this instand three rollers uniform- 
ly spaced over the circumference thereof (only 
on . of which rollers is shown in the drawing) are 
attached via axle pins underneath the external 
lower rim of the cyl inder ( 1 1 9 ) having bowl-like 
(double-walled) jacket, the interior wall of 
which can be slid on the axle bush, yet it. cannot 
be rotated. The compression spring(121) is moun- 
ted between the border ring of the twin cylinder 
and the annular plate(120) attached to the axle 
bush. Three circumferential ly spaced angle plates 
or elbows extend from the upper border of the 
twin cylinder through the slots in the axle bush 
to a location laterally above the plate or 'disk 
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(112) in order to engage there the head notches 
in longitudinal locking slots of the border seg- 
ment -of the locking sleeve(123). The latter 
transmits the motion of thrust or impact of the 
rollers(118) from above onto the plate or disk. 
The annular plate(124> is also fixedly attached 
to the axle bush to be followed on a ball bearing 
by a rotatable wheel(125) having a wedge profile 
ridge or ledge which is directed downwardly .Three 
rollers face said wheel on the external cylin- 
der^) slidably mounted in vertical direction to- 
wards the adjacent inner wall of the housing cy- 
linder. The annular plate is acted upon by tne 
compression s P ring(127) braced against the bottom 
of the housing cylinder(l). The wheel(125) is 
composed of parts having divergent boundary dia- 
meters. The upper part supports externally a rim 
of locking teeth engaged by the detent or pawl 
( 128) attached to narrow annular disk (30) about 
which the external face of the annular plate(124) 
can be revolved. The revolution or rotation of the 
spiral spring(31) is communicated via the bridge 
angle(129); said spring being capable of being 
biased in a manner such that the wheel! 125) is 
not rotated therewith. After reversal of motion 
the movement of the spiral spring is communicatees 
via the detent or pawl to the wheel (125) and from 
h pre via the intermediate cylinder segment(130) 
connected between wheel(125) and wheel(U7) to 
both of the wedge profile ledges. The pendulum 
movement of the outer cylinder ( 126 ) is transmit- 
ted via three U-straps ( 1 31 ) housed in the bores of 
the axle bush from below to the plate or disk 
(112). The container cylinder(19) is screwed by 
means of internal threading onto the mounting 
plate(4) and supports a guide bushing (132) for 
the rectangular bar(133). The lower P inionU34) 
attached therto engages the correspondingly con- 
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structed toothed rim of the lower part of t e 
w heel(125), the upper pinion(l35) being stable 
on the rectangular bar and engaging the toothed 
rim between the projecting disks! 136.137, of the 
cap or cover(138). Said cover has been provided 
W1 L an external threading to be screwed into the 
internal threading of the container cylinder ( 19 , - 
The bore(140) suitable ventilates the inner cham- 
ber of the container via the bellows. For the upper 
pinion to penetrate through the container cylin- 
der a slot(141) has been provided therein. Screw 
bolt ,(142, slidable in the slots of the container 
le ngthwise of a scale permit that the residual 
amount of the drug -which corresponds to a corre- 
sponding height of dosage- is determined before 
new bellows are used, and this by preventing by 
its stop the cover(138) from being lowered still 
further onto the screw bolt. 

The illustration in Fig. 77 shows on its Ictt tU, 
state or condition prior to and on its right the 
state during the use of the injector for carrying 
out the in 3 ection. The support or abutting ring 
(15 , extends further into a cylinder provided 
with a sliding ring(143) to the accomodating cy- 
linder(144) for the vacuum reservoir cuplet(5>. 
Tne ring(145) atttached to the accomodating cy- 
linc'er is used for attaching the rubber elastic 
collar(147) supporting the suction cup rim. It 
comprises, moreover, the guide slots for the re- 
lease or tripping pins<148), and is used for. at- 
taching the release mechanism so as to provide 
for the suction effect on the skin. Inserted into 
the notch or recess(150) of the annular piston 
(left side of Fig. 77) are, to this purpose, the 
three locking lamel las ( 1 49 ) . By rotating the an- 
nular diskdSl) in having the angular and bayo- 
net-type tripping pins while raising the rim of 
the collarvl47) the locking lamellas are moved 
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similar as the lamellas of the central shutter of 
camera to leave the notches of the annular piston 
-which is facilitated on account of the obliquity 
of the notches -so as to have the annular piston 
displace itself under the influence of the nega- 
tive pressure between the skin and the vacuum re- 
servoir chamber upwardly up to achievinq equali- 
zation of pressure. The boundary membrane(lO) is 
stretched in this way. The suction cup rim, being 
urged by said from the sides of the resiliency of 
the tripping pins, to start with, against the 
skin itself, is raised to an additional extend 
with the aid of the support ring. In this connec- 
tion, the upper margin of the cylinder( 151 ) ac- 
tuates the rocking means(152) against its com- 
pressing springs, the pin(153) being drawn from a 
lower wedge profile ridge or ledge of the lower 
wheel(U7> and tripping in this way the rotation 
thereof as well as the dosing action. 

The mode of operation of the tripping pins(148)is 
schematically illustrated in Figure 79. The con- 
trol ring(154), rotatively journalled by means of 
three head screws(155) at the ring(146) in slots, 
is retained by means of the compression springs 
from the points of attachment ( 145 ) on the ring in 
the terminal position. As can be seen when in- 
spection said schematic sectional projection the 
bayonet-like bent tripping pins(148) abut with 
their oblique side a slot in the control ring. 
When the tripping pins are raised, the control 
ring is initially urged in stage B under tensio- 
ning of the compression springs towards the left. 
When lifting further in stage C the control ring 
contacts or abuts the tripping pins such that the 
return action of the compression springs upon the 
tripping pins is not effective. The first phase 
of return comes about due to the elasticity of the 
collar to which they are connected. The locking 



tl onal s,ae of locking, h.id . « - 
(15 3). a secondary axle pin(158) connec 
rotable to the control ringUSH. 

Pl g U re 80 illustrates schematically a mechanism 
" r re ventilating the suction cup vl. hose<15 >. 

a hose passes along in .lot.157. o E the cylin- 
der of the support ring. The associated sliding 
v v m. is actuated by a sectorial disposed 
d lay mechanism, with the motion of the manua 
Uver'-.ei). comprising an upwardly directed mo- 
It of motion about the dosis inaica tor is 

«f a resilient tongue or tab ro 
i\c.q) by means of a resinen<- 

L by means of a tubular segment, the valve 
oa OS of a suae vaive is displaced against its 
om ression spring insuch a manner that t e o e- 
n J, o£ ventilation to the hose, 156, 1. closed 

nee the pump cylinder is affixed to the dosis 
indicator disK. The manual lever must now oe lo- 
ured in order to pass the steep fl.nM162) of ^ 
the cor.netin, Un* rin g below the moun tin, , P l« > e 
,4, To this purpose, the follower pin<«3> with 
In into the bore (1 60,, thus keeping the re urn 
movement of the vaive rod locked so 
the manual lever has once again passed the teep 
flank subsequent to returin, to the °-P°""°"- 
The follower pin leaves then, by virtue of the 
elasticity of the manual iever. said bore and 
the compression spring 105) is then capable of 
Ipenino said slide valve again for reventi . , ing 
the suction cup. Across the bridge angle! 129) 
tner e exists a rigid connection between the dosis 
indicator disk<159. and the pawl ( Fig . 78 ) . Stage A 
in Fig. 80 designates the condition or state prior 
to the actuation of the manual lever when the 
suae valve is open. Stage B designates the : state 
or condition slightiy prior to the return of the 
manual lever into 0 - P osition when the siide valve 
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is closed. 

For taking up the operation of nn injector accor- 
ding to Fig. 78 to 80 the square bard 33) is ini- 
tially released from the lower pinion(134) and 
withdrawn from the guide bushing(132>. It is now 
possible to unscrew the mounting plate(4) there- 
from. While turning the bellows the connection 
between the locking sleeve(123) and the elbow 
(122) can be freed and the pump housing(ll) with 
the cannula attachment piece(47) can be withdrawn 
upwardly from the axle bush. The covert 138) is 
unscrewed downwardly out of the container cylin- 
der A new pump housing is inserted and, by means 
of turning the locking sleeve connected adhesive- 
ly in the manner of a thread to the bellows, the 
locking action with the elbows is carried out. 
the upper pinion(135) is slid between the disks 
(136,137) of the cover and thereupon onto the 
square bar subsequent to the container cylinder 
(19) being screwed again onto the mounting plate. 
The square bare is reinserted into the guide bush 
after the container cylinder(19) has been screwed, 
prior thereto, to the mounting plate(4). Now, a 
vacuum reservoir cuplet is taken from the steril 
packing and inserted under pressure against the 
bottom cover(165) (Fig. 84) into the accomodating 
cylinder (144), with the guide grooves assuring 
the correct radial adjustment inasmuch a sthere 
is correpondence of their cams (167) in the guide 
cylinder. Prior to the passage of the locking 
lamellas the tripping P ins(148) must be briefly 
actuated. Once the locking lamellas have registe- 
red, the bottom cover is removed; in any case 
prior to injection. By turning the manual lever 
(161) the slide valve is closed for reventilating 
the suction cup and, subsequent to slightly, pres- 
sing the manual lever, said lever is displaced 
further in keeping with the dosis to be selected 
by counting the stopping stages of the pint 153) 



.ion, the lochin, tooth profile i«d,e or r,d»*. 
The dosis set may be controlled by .itae o. ^ 
poslt ion of a .arRino on the dosrs i„aic«or ^s, 
1th respect to the scale on the container cyUr. 
de r. If the support rin g <15> i. set down on the 

. „ ra ;cpd onlv when the di- 
skin, said ring can be raiseo oniy 

lection of thrust is strictly vertical otnorwi,* 
the accomodating cylinder will jam. By way of 
raising the suction cup rim at the collar<147, 
the trxpp.ng P ins(148) are effected to ber.x.e- 
and the locking lamellas to be withdrawn rrom^n- 
notch of the annular piston! 9) which is rais ea 
together with the skin. The lifting action o 
suction cup rim continues until the roc,er(l,2) 
is actuated and until, hence. ■ in jection is ir.i 
tiated. Said injection is performed at equals,. 
ges or bursts of the fluid in keeping with trie 
pump motion of the collar(109). when said couar 
■s uroed with i« border against sthe annu.ar 
plate'or disk(113) an amount of fluid -by being 
sealed thereagainst as well as against the inner 
wall of the pump housing- is sealed off under its 
border wherefrom a certain amount, measured com- 
mensurate with the segment of motion of the valve 
rod, is ejected in the direction of the cannula 
since the valve (115) has moved away from the lo- 
wer plug surface, This point in time is represen- 
ted in Fig. 77. The rollers are upright, at ruli 
,epth, in the depression or recess of their wecge 
Profile ledge; the contra or counter rollers on 
the outer cylinder( 126) ar upright, at full 
height, on the summit of the wedge profile leoge. 

■> 4. MKi is carried to distance from 
The valve plate(115) is car.iea 

the plug by means of lowering of the rod(llO) and 
the collar (111) approaches with its rims to the 
annular plate(U3). If the collar has been de- 
scended furthermore, a certain quantity of t luid 
will be expelled towards the cannula. But be- 
fore the collar lifts off again from the annular 
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plate, counter-moving, the valve plate has closed 
again the opening of the plug (in keeping vx,., 
roller guidance) . 

Figure 80 is a longitudinal section shoving an 
injector with electro-magnetic dosing pump six 
lar to this of Fig. 77 which is integrated into 
the hose, whereby a roll of tightly pilec-u 
sheeting or foil, piled-up with chemicals. 
res a gradual release of gas within the cental 
during a control by an relief pressure valve a 
that a steady pander-to of drug or mecic.n^ 
negati— pressure is produced ay tnree oci.e-- 
which can be be separately opened and rust oe 
electrically heated before injection. Ir. r-- 
gure 81, besides, the loops! 191) at the canr. -.a 
attachment piece are shown inside of the sue ion 
cup with rubber-elastic rim and an inner -ip. 
thereabove the large(168) and small valve piston 
(169) of the dosing pump with roddlO; ana pier- 
ced plate(U2) inside of the hose are shown. 
About the plate(112) lay the resilier.-- clamping 
jaws(171) which are moved by means or tne sc.e- 
nO id(170), resilient by spring. Between seller 
and solenoid lies the insulating jacket 
which, here and there, also surrounds the nose 
(44) The drug container is fastened by tne :i- 
xing bolt<195> and the fixing screw(194). On its 
cover(138) the relief pressure valve is mounted 
and inside the folded bellows(20) with the drug 
and the roll(182) for gas production. To safe 
against rotation there are the brackets ( 1 90 ) , 
while the control cyl inder ( 1 88 ) with ball bearing 
is rotable towards the container by its peg in 
Keeping with the retain-groove ( 19 3 ) . Cable con- 
nections or terminals(176) lead from the control 
unit towards the solenoid, towards the resistance 
wires, towards the start contact(197) and towards 
the sensor cannula. The resistance wires(178) ex- 
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• „ = thp folded bellows 
,end between insulator rings. The roia 

inside the container 
(20 ) with drug is mounted inside 

cyU nder(19) sealed by tightly screwing t e o 

30) thereto. Between the mounting pl.«<4> .no 
Le hose the sealC196> is located within ", pas- 
sageway for that. The bellows contains 
tra l bowl-Uke d fe ,r, B5 ion a roller. :;o;^ - - 

package or roll (182) for generating co. ------ 

gas . Tension spr in.gs ( 1 8 3) extending cn:i.,-<^^ 
through the chamber are attached at — — 
pins of the valve £laps(134). whic.n 
ded through the bores of the obUqu*-, 
suction cup. Excentncaliy ex^-- - — •• 
ring of the valve flaps, these aps -- ^ " 

tivelv reached by an uprignt rocl:I - : ' ." 
stream of the control ring (186). They ^are 
tripoing tabs(137) reaching downvarc :rc... 
control cyllinder(188) and capable c: act^ ^ 
a rod only respectively, a.*-- . 
of the control cylinder through th- 
It is a prerequisite hereicr tn= . 
ping pins(148) are raiied sir.ul tanec , y — •• 
the suction cup. 

For putting the injector ir. operation the^ra-^^ 
ckets(190) are bent open and tne cor.ta^..^- Jj^' 1 ^ 
der together with the pump unit up ~° - 
attachment piece inclusive of ar^insu: atir^ e.^- 
lope or jacket against thermal e: : e cts ^ 
drawn from the contactor or control cynn-e. . 
Setscrew or fixing screw(194) is loosened suose- 
qU ent to the cannula being extracted at their 
loop.1191) from the suction cup. After detachmen. 
fr om the locking or fixing bolt(195) the bellow., 
the mounting plate, the pur.p housing ( 1 1 1 ) , and 
the insulating envelope in their entirety are ex- 
changed; the clamping j.ws(171) about the dirt or 
pl.f(U2) are to be closed before the pump unit 



is again inserted into the contactor cylinder and 
lo ckmg is carried out. The heating boiler is 
h eated up for a pretermined period of u« via 
thc lead to the mains< >, giving rise to heatec. 
air to pass off, via the valve flaps liftea oy 
the overpressure against the action of tne ten- 
sion springs, into the suction cup chamber or 

space. r _ p 

Figure 82 gives a cross ^ctior. at nignts , - - 
of Fio.81 which shows the attribution o tne 
heating boilers(172, and t:,-,r : oss-wa 1 1 s ( . ■ , 
and the distribution of the nea^ng -'esl^, 

The projection shoen in Figure 83 shows schemati- 
cally the rotation of the control cylinder over a 
cam guided in sliding grooves ( 1 39 ) . Tne scne...= -- 
rolling-up or projection shows in a range o: tne 
control ring rr.ereiy in raising all ccnes o< 
action of spring-su S i.ended_tripr.:nc r.-ir^ ^ 
possible to provoke a displaces: 



i^" — , . - 

"^e control ring and tne e::ec_ 

- -<-<rjDi--c tab ~av pene 
sion soring, w.nereupcr. e 



:e ccrpre: 



holes 



we c - e 



Due to : 
nine 
.•al 



trate into the obi one 

obliquity effecting the return c: tn- 
rin g against the action of its spring, 
fact that the three trippmg^ tabs * nc 
oblong holes are spaced at the same ir - er " 
the valve rods being distributed irregularly 
beneath the oblong holes, despite of the short 
turning moments, may be obtained that respective- 
ly one valve flap after the other is made to open 
up The brackets(190) embedded in the mounting 
plate unblock the clearance of motion between tne 
drug container or vessel and the remainder o. the 

i r.*- nhfl«;p of the lowering 
injector. During the last phase ot 

of the control cylinder the start conctacU 197 ) 
for the dosing automatic is operated. After the 
dosing is completed by means of the preprogrammed 

1& 



pump strokes the reventilation of suction cup 
events by the opening of the magnetic valve! 368) 
by means of impuls from the control unit. For 
the next two uses an anewed heating is'nt nec-dc-d. 
If the rope(139) is made tightly the electronic 
alarm beneath the cover is triggered since- -.he 
drug supply is nearly exhausted. 

Figure 84 shows in longitudinal section a vacuurz 
reservoir cuplet of the twin-chamber type which 
can be used in the injector of Fig. 31. One of the 
three guide groove(166) is illustrated in said 
Figure, which necessitates even prior to the pas- 
sage past the locking lamellas that a rotation of 
the cuplet is effected in a defined angular posi- 
tion. The cams(167) provide for this angular po- 
sition in the terminal seat of the cuplet. 



Below the Figure 85 just described there is show- 
in cross section along line A - 3 o: saic .-igure 
the clover-type bulge or bay of the suction cup 
collar. The tripping pins(148» are arranged in 
the identation provided therein. 

In Figure 86 a vacuum reservoir cuplet of the 
single chamber type is shown in longitudinal 
section. It is shown also a locking ?ir.(204) or- 
ginating from the injector. The function of said 
pin corresponds to that of a locking lamella. The 
border membrane(lO) is supported by the bottom 
ring of the support cyl inder ( 205 ) having in its up 
per wall a kink towards the interior, constitu- 
ting a space left for the passage of the thinwal- 
led bulge(206). By means of the annular weld li- 
ning (207) the inner margin of the bottom ring of 
the support cylinder ( 205 ) , the border membrane 
(10), and the center of the bottom cover (165) are 
bonded one with another. The rim of the bottom 
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cover abuts against the lower margin o£ the vacu- 
um resevoir cuplet C5) and comprises at least one 
annular predetermined breaking line to be deta- 
ched by tearing at a tongue when in the injector 
abuting said support cylinder on its rirr, has beer: 
taken over by the locking pins (201) of the injec- 
tor up to triggering the aspiration or suction 
action relative to the skin. Part of the inven- 
tion, and as an expansion thereof, is a socket 
belonging to the one-way cuplet so as to connect 
the elastic hoselet(209) issuing from the cannu- 
la attachment piece. The hoselet terminates in a 
small ball or sphere onto which negative pressure 
is transmitted via the shaft of the cannula. 
15 The clamp(210) is lifted to chec Li.c negative 
pressure, whereby the ball is drawn inwards. 
After sucked- jn the skin, the clamp can be lifted 
again to check whether the ball has filled jp 
with blood. During injection the clamr; r.rever. -. '-: 
the drug or medicine to stream off ir.tc the h-sli. 
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Figure 87 shows in a crude schematic vi* 
process of manufacturing of a vacuum reservoir 
cuplet as in Fig. (19)84. In stage A injection 

25 moulding of the cuplet and the annular piston is 
carried out side by side in conjunction with 
vertical separation of the mold parts ( 2 1 5 , 2 1 6 ) . 
In stage B, e.g. the border membrane mode by 
means of three sectorial ly overlapping revolving 

30 conveyors ( 211,212,213) , which membrane and piston 
are welded by means of an ultrasonic sealing head 
(214). The conveyer (21 2) transports the united 
parts to a press for asttaching the bottom cover 
and places them then under the opening of the 

35 vacuum reservoir cuplet. The united parts are 

conveyed into the evacuating chamber (217) for ge- 
nerating a negative pressure or vacuum by meens 
of a compressor, and are then welded by the ul- 
trasonic head(218) in the area of contact of bor- 

40 der membrane and mag^al ring(219). 



Figure 88 shows a vacuum reservoir cuplet of type 
illustrated in Fig. 65. It is disposed within the 
sliding sleeve(23) and is in a state for sucking 
in the skin. 

figure 89 shows at a scale of 2 : 1 a projection 
of the profile ridges or edges(225) on both of 
the wheels(U7.125) in Fig. 77. To facilitate com- 
prehension of their mutual functioning they are 
been approached one to another. 

Fl gure 90 is a schematic illustration of an elec- 
tric buzzer, the alarm indicating imminent exhau- 
stion of the supply of the carrier (221) there- 
above, which carrier has a ring about the outlet 
of both hose shanks from a dosing pump of Fig. 65. 
By means of the vibrations of the buzzer the ho- 
ses and the support or carrier disk (40: 
rollers ol Up- dosing pump are also set 
te so that there is no need to incorporate a se- 
parate vibrator. 

Figure 91 is a longitudinal section view of a mo- 
dification of the dosing device of Fig. 77, sho- 
wing said device in greater detail. The hose(44) 
■ leading downward from the bellows(20) has a ex- 
panded configuration at the lower part of the 
space it includes about the rod(lU). Yet another 
more extensive expansion of the hose replaces the 
pump housing and is encompassed by the axle bush 
(116). After the passage of the bore in the plug 
(114) the rod forms a valve cone(115). A sort of 
bellows is used as dosing chamber. The hose encom- 
passes at the extended end the carrier or support 
plate of the cannula attachment or adapter conus 
(47), which can be regarded as being part of the 
plug-in or slid-in part. i 
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Figur e 93 illustrates — ^ 
for a control unit of an m 3 ect or .- 
in Fig . 81 and 82 comprising of a Ce.otr 
s J g Unit(CPU), Memory Unit, and 

Figure 93 describes the program flowchart for a 
control unit of Fig. 92. f Hows . 

The functions of the four keys ^ * 

Key 1 switches, when depressed, .he co 

drug supply counter to display- 
When depressed again, the safety reserve 
appears on display. Only after said seccc 
depression of this key do keys 2 ana - 
perform their functions. 
Key 2 increase the safety reserve. ^ ^ 
Key 3 decreases the safety reser.e - 

vessel or container. 

,. .. w'np-- c°r.res sec a 
Ke y l turn off the ciscl-,- v.ne.. 

third time- 

Key 4 is closed when exchanging the ir.s--.ir. 

vessel or container. 
,n standby condition the processor .nq"ir««<° 
the stat, of the four Keys and tho witch (...- 
contact 197.. when the Keys are depressed -ne 
processor performs the di.pl.Y and .odrfres ?os 
si bly. the dinens^on of the s,fcty reserv,. -s 

set out above. _ 
The switch(197) triggers the injection. Herear.e. 
the stroke counter is fed the value of tne prora- 

, r. .here a-e storace modules :or z 
ted dosage (e.g. .nere a.e 

to 20 Piston strokes per four units ...su 
and, determines the frequency of the dosage pu 
and, hence, the amount of fluid of the drug. *>t.r 
the injection has come to an end, a pulse xs ap- 
pli ed to the magnet for the slide valve<99 for 
^ventilation the suction cup so that the device 
can again be released from the skin. The supply 
is up-dated and compared with the safety reserve 
and the prorated dosage. When the safety reserve 
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tails short, the alar- is sounded, however, the 

le continues to he operative. When the pre- 
set dosage fans short (i... the supp o ; h 
d rug falls below the single dosis to be disp n 
s d . the alar, of alerting device is tapped 

wmr-ked until a new drug 
and the operation is blocked unt 

supply reservoir has been introduced while .... 
is closed or stays lec* during such ««. 

The ngure ,4 shows in a ^^^^ 

closing device for the .edicme supp , eo-t - 

•i +v.o c-oniv is exhausted, 
effective until the s-??-.. 

the housing cylinder! 1) a -o.o-c ^ ^ ^ 

suoply contamerini) is rentes the.r a.-* ^ 

( 44) being located inside or the c. -g ^ 

tube or drain(316) with the supporting ' 

This leans to the mounting plate(4) msiae ^ 

which the locking cross-pins; 330) clir.gs o; *--j 

, .flort detent bolts* 329) wiw tr.ei- 
to the sprmgloaaed detent 

(outern, tons, while the inner tops 

into the annular groove or the ~- ^ 

The hose(44) continues downwards into tn, ^ . 
(337) with the cannula a^acn..-. . ^ ^ 

area of the hose rings(;15, rig. -=-*■> y 
rounded fro, the a*le bush of the device. 
too the folded bellows are fas-.enec msic. 
inserting cylinder . 200 1 by of «P»«« 

10 c,i„, Bellas and can be loosed 'r^-- 
slots. Provided that the befolcec be! ow . . 
serted together with the sliding cylinder a..e 
being fastened therein into the housing cylince , 
the part of hose about the pu.p peg which is no 
LeLped contacts to the hose rings. The lo „ .... 
pins.3,0, engage ... shown in the «9»r. • » £ 
Lug is nearly exhausted the lower r. of he n 
ser in, cylinder goes down up to the 
and sin, these. The locking pins are now able to 
(retreat) from the annular groove of the drug 
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drug drain and the folded bellows can be draw- 
out again together with the hose by pulling on 
the roped 39) of the electronic warning device 
( 387 ) . 

Figure 95 shows a variation of the do:;age nyoraj- 
lic. The separation piston(27 r ,j i ::,o.;r.ted inrijoe 
of a multidosnge or stop ^ynr.?/ i i rvie r ? / 7 / , 
upwardly to the drug, thereabeve an auxiliary 
fluid is stored which has above a bc.ncary cover 
piston(80l) as a removable part. Thereto, tne 
supporting piston(8C2) is set up which contains 
the cylindrical boring with the large' 166; and 
small (169) valve piston which bore is err.ptiec 
into the space with auxiliary fluid through a bo- 
re. A sealing is located between the folded bel- 
lows with auxiliary fluid, filled up by sinking 
the supporting piston under leaking loss, and the 
valve rod. The valve pistons are operated by the 
solenoid! 41 3 ) by rreans of the valve roc ar.'j 
using the swivel or seesaw-like lever ; bC;;. "r.e 
end of the valve roc engages with two arrrs sr.n- 
ted in phase into slanting grooves ' 30 ; i on a 
disk. The latter is fastened on the threacec oar 
(905) which bears onto the threaded bush (805). 
For dosing a dosage unit of auxiliary nuic is 
pumped from the folded bellows into the space- 
between the separation piston and the supporting 
piston. In that the supporting piston is suppor- 
ted downwardly the separating piston is displaced 
and thereby the drug, through the cannula. During 
lifting of the valve rod (the bifucation thereof 
contacts different slant grooves of the disk at 
different phases) the disk is rotated and the 
threaded bar is lowered to this rate which corre- 
sponds to the displacement of one dosing unit. 
Thereby a repective amount of auxiliary fluid 
runs back into the folded bellows. 1 
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Figure 96 brings above a plan view, in the rtidce 
(a nd below) a longitudinal section along the line 
ft - B of the plan view and below a Icr.cituci.-.a* 
section along line C - D of the plan view sr.cwir.c 
a dosing device which is blown up by pre = s----- ~ 
the solenoidt 546 ) . 

This solenoid has its place over tne s..~- - ■ - 
arm. which belongs to :wo respective '-^"^-"^ 
folding in a hir.ce(S47). Lever arr-.s ar.z =.3-.= 
not cross at the end shewn below, wr.ere tr.^ .j-s- 
( 4 4> is conducted out towards the cannula, 
the flap opens -as it is shown- the discr.ar.e e: 
the drug is blocked by pinching of: oetwe.r. 
short lever arms. At the place at whicr. 
hose is introduced the plats and the sr.crt .e.^r 
arms cross like scissors, therefore the a::.->: 
there is unhindered. Between the plates t- r.:s^ 
lies in a loop. Wher. tne P - 2 - - - 

magnetic effect of the solenoid the r.cse v:;! ne 
squeezed Degmmg a. - d - - 

short lever ar~:S working as springs ''^ 
the area cf the loop between tne p.=t-=. -.-^ 
of the hose which leads back is conducted c.--- 
through the break-through ( 54? : tc the sur: ace 
the uoperst plate as to avoid the stepping o: 
the discharge. The pressure spring! 54?; serves 
for the reset. 

Figure 97 shows the hose(44) positioned in turns 
onto a spiral ring, which is coiled to a rubber 
pvramid. The counter spiral respectively lies 
above of the hose turns which are engaged and 
it is positioned inside of a cone-like cup. 
When it is sunk by the magnetic effect, the both 
spiral rings respectively keeping greater distan- 
ce above as bellow are drowed near at first above 
as long as the hose is squeezed above. The hose 
is emptied downwards ( towards the cannula) in a 
peristaltic manner. Whilst the conical cup 
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lifts up by the compression spring! 549) the over- 
crop is lifted, first, the rim thereof squeezes 
the hose on its lower end. 



The Figure 98 brings in a scherr.atical longi- 

tudinal section a further dosir.g device as tc 
drive by a pulsating operation. ?i ezo-el ec: r : r 
transducers(564) which are driver, by electric, 
voltage are positioned against a fixed upper- 
housing and lie on an elastic shroud rir.g<5 = S!. 
This contains an expanding part of the hose 
through which the hose continues over a lateral 
flattening of the shroud ring antecedent the 
rigid attachment piece(554) of the derivative 
tube or drain. to a blocking valve. The latter 
is freezec by the y the opening o. 
cover of the injector as tc interrupt tr.e c: 
• flow even when the pi-zc-elerents are vitr.cut 
voltage. The surface of the : ent i : - : i --e 
p.ed expand- ng part o: tr.e r.c = -= -= -' 
ted tc a adhesing plate(56?) whicr. :or it = p.-.r. 
is fastened at the undersidec: the pressure^ 
transducer(564) . Light guiding fibres lead :rcr. 
the light source of the left side thrcugn tr.e 
shroud ring and are leveled at wall of the bubble 
of hose partial permeable for light. Opposite tc 
the source of light inside of the shroud ring, 
light conducting fibres lead (below of the zone 
deformed by pressure) towards the optical sen- 
sor (561) which is optically connected as well 
with the control unit (176) as with the piezc- 
electrical switchs ( 5 6 2 , 56 3 ) . By control of the 
switch(562), which is adjustable in height, 
piezo-elements get voltage causing its extension 
and the interruption of the drug flow at the 
area of the afflux of the swelling up part of 
the hose over its command-transmits. The dosing 
impulses now are changed into the stimulation 
and the extension of more parts of the pressure 
transducer, whereby the shroud ring is flattened 



and narrowed in the lumen and whereby the swell,.,, 
up of the hose will be reduced as long ur.ti.l t.-.e 



switch! 563) re 
has the adjuste 



calls that the pressure transducer 



, d lowest level. When the vcitace 



changed as to extend the hose this will ^ ^"^^ 
up. inside of the swelling up part of 
first, a vacuum is generated by. trie suc^r. 
iraction of the pressure transducer (because t.-.e 
fluid dynamics is more inert). Wher. the cer.*--.. 
is diminished and increased again by ril.mc 
that is answered back by the optical ser.scr t- 
control ur.-'t and the next dosing impulse is .r*..* 
fered to th, pressure transducer '^[ or ^ " : z ^~ r 
is able to flow unhindered thrcugr. :rc~ -..-r - - ■• ^ 
tamer to the cannula. 3y ~r.. • .• 

- „. = ^-^- u iar tarts zz t.-.e ;re;- 
chronization o. - 

sure transducer las a date were ir. t.-.e --^ 
unit! the speed of tne cut:-'-* - --: 
distribution of the mrluer.c^ ~- --^ ''' . _ ^ 
the time curve! -ay be controller.. =y " - • ~ r --- = 

also t'r.rcug" rm-i 

iu -av 2? possioi - - ■ 

caoillary mains inride of the cannula wit.-.r--^-- 
sudden overpressure causes destruction c: t- 
in s.uch a case of a special narrow cut::cw 
(as asoired in favour to a pain poor miectior. , 



he pa: 
a in base 



the deiivery of the drug (in retarded cycles) ma, 
be introduced before the measurement cr 

meters of metabolism is finished. A cert ^ ^ 

rate may be applicatec as earlier af t.-e rurtr.e. 
delivery may be interrupted, possiMy. acccrci^ 
to a calculated correction. 

-he Figure 99 shows crude schematically the con- 
nection of a modulating or throttle valveO*,) 
with a control unit, which is developed also as 
an inductive fluid-flow measuring device and which 
effects the control of the throttle according to 
th e flow rate which is answered back by the mea- 
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sunng electrodes. Suches measuring devices arc- 
described by the literature for Parents multi- 
fariously. Par example by G. Ceis 1 er . A . Seeooc, 
in DE 33 14 954, K.Walter. F.Hofmann. W.Stelz, 
Ronald, Venloin DE 24 10 407 o. by E.Prinz. 
G.Leiser in DE 27 44 845. 

Fiq ure 100 shows in a longitudinal section an al- 
ternating from one dosing installation into ano- 
ther using thereby only one motor. The power trans- 
ducir.o bush (605) effects the transport of the 
ratched wheel (607) only clockwise by its pawl 

, ^ ! ^_ ^ ; y-r.i': rejectee 
(606). The ratcheo wheel is .i...., c-. 

rhe gear shift collarOC. ■: 

rV .. 1 ( 8S9 ) is driven, 
gear shift pmion th-.- \ \ . _ 

which is fastened on the screvec rcc o: 
dosing syringe (e 



evriW (e.C.i, MC3-« 1- -S — - — 

of the ratched wheel (603) is trans- 

• _ 1 ^ _ 

m.itted to the arumf/U *i — 
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t- lmk(72) ir. which the fixing P in(73> enec.s 
the lifting and the lowery by rotation. This shir- 
ting or, axis works to the gear shift pinion anc 
causes its position to the gear wheels. To change 
the respective dosing program the motor needs, 
additionally, only an half rotation counter 
clockwise effected by pole-changing. In sucn 
a manner a considerable space saving and 
weight saving is involved. 

in the Figure 101 is shown a device for dosage 
change in using of solenoids or oiezo-transducers 
as motor-drive at the too in a lateral view and 
below in an plan view. Between the short end of . 
the swivel lever and the pressure transducer ( =6 * ) 
exists an elastic connection ( 6 1 2 ) . The swivel 
affixed ca P (613) stand over the spring biased 
rod(614), whilst the spring lifts the rod when- 
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ever the pump stroke is activated against th,- ex- 
pansion of tho hose inside of the dosing chamber. 
But when a rapid traction impulse workr. by tno 
pressure transducer, the cap leafs the rod and a 
spring which is made tense by a pressure lever 
(616) transmits the cap over the rod of the other 
dosing mechanism by swivelling. 

Figure 102 shows in a longitudinal section a va- 
riation of the mechanism to move the cannula ma- 
gazine vertically before and after the injection 
referring to the functional stages A and B. The 
cannula magazine ( 31 6 ) , therefore, is easily to 
shifr tog ether with the central holding tube 
within a bush without seal. The end of the central 
holding tube broadens to a ring plate(536) wnch 
is sealed by an elastic membrane* 537 ) towards the 
roof of the suction cup. The stage A shows, as the 
skin is raised into the suction cup by influence 
of suction and, at the same time, the ring plate 
(536) is out down so that the skin and the can- 
nula meet. In stage B the skin and the cannula 
are withdrawn again one from other by the elasti- 
city" of the skin and the membrane, after the suc- 
tion cup has been reventilated. 

Figure 103 shows in the longitudinal section a 
variation of an injector in which, instead of a 
suction cup, a shell (538) is present to insure tne 
cannula. The shell is formed as an ellipse in the 
one centre of this the central holding tube(324) 
is arranged capable to be vertically shifted 
whilst in the other center a central peg<433) 
bears a ring P late(535) which has a boring for 
the passage to letting through the central hol- 
ding tube. Its lower surface being provided with 
a film(539) adhesiv on both sides. ( 
Above in the stage A the central peg is lifted 
(similar as at the example of Fig. 13) with the 
ring plate and the skin, while the central hol- 
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ding tube with the cannula was sunk dowards. 
Below in the stage B,in the contrary, the central 
holding tube has lifted and the central 
peg has been sunk so that the skin and the can- 
nula are separated. The apply of air pressure 
may be avoided in this manner. Between A and B 
in a plan view the adhesive film(539) can be 
seen with the boring for the passage of the can- 
nula which film is encompassed, appropriately, in 
a concarde-like manner by ti.a adhesive electrode 
ring, and embedded between the two protective 
foils(540). 

The Figure 104 shows in a longitudinal section the 
skin which is elevated ito a suction cup whereby po- 
larized light is projected through the knob of the 
skin onto the detector which is arranged opposite. 
The measurement data which are determined in this 
manner can be quoted to the correction of the dosage, 
It is yet necessary to confirm, wether the sugar 
values which are varric-d more slowly in the tissue 
are qualified for the jugment of the actuell situa- 
tion of metabolism. 

The Figure^ 105 sho-s at the left side in a lateral 
view and on the right in a plan view the basic ex- 
periment which was charged to chec the modification 
of the electrical conductivity onto boundary mem- 
branes. A filter paper was stretched to the elec- 
trolytically defined silver-chloride-silver plate 
(610), laterally sealed, and sepharose - concana- 
vallin A was infilled into interstite. 
The other side of membrane was rinsed with a so- 
lution of common salt of different glucose con- 
centration and measured against a calomel elec- 
trode(611). It was applied 600 V alterning cur- 
rent and significant measuring differences 'was 
affirmed. 
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Further data: 

Am ount of conA-sepharose-gel sediment 2,lml^ 

with about 5(3cn 2 
Membrane surface ^ 
Passage through o' glucose ^ ^ 

Measuring effect by 
Resistance of the arrangement 

(ConA-gel/NaCl-glucose/calonel -electrode ,0 

Alteration of resistance after ^ ^ 

100 mg% glucose solution 

Nominal frequency 

u -^o raffinose as comparison solution 
Tr isacchande ramnobt t- 

was without effect. 

With Figure 106 begins an elaboration for opto- 
pLometrical and biometric measurements. T e mi- 
nimum blessure of a patient is given «.p.ctxv. 
to metabolic measurements by the use of ax.ph.ny. 
To explore the conditions during the way of the 
light ray a kind of light IcdgcOOO, with single 
ends of light transducing fibres ( 593) is verti- 
cally housed to a suction cup(173). Opposite to 
this light ledge a detector ledg.1901) 
to the wall of the suction cup; to each Ixgnt 
Point or source(560) relates a belonging oetec- 
tor(561) with a light transducing fibre to the 
me asuring instrument^ ) and from there is an e- 
lectrical conection to the control unit. 
To the left the skin is raising and any of the 
lower dectors announce light absorption. 
To the right the skin knob which is produced by 
negative pressure has its highest level and many 
detector, are shaded. When the control unit checks 
that an alteration is never more effected, the 
light absorption curve may be evaluateddd( as shown 
in the middle. At the time ordinate a spatium Del- 
ta to mark as a wave, relates to the thickness of 
the skin. The light absorption has measured tangen- 
tially to the skin surface a maximum. A measuring 
ray may be used for a polarime - 
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trie obtaining of data relating to the state of me- 

La* especially contents o, blond gu- 

cose . Therefore the computer of the control unit 
brings the resets of the perimetric 
1, in reunion to the thickness of the skin; 
the measuring ray has to cross ^ ^" ^ 
The first measuring is completed while the skin 

blood-less by the suction cff,ct. 
seconds later the skiin is red by hyperemie: he 
perimetric measurement is repeated at the e 
p la ce and tne contents of blood glucose is esti 
Lted by constituting of the difference value 
mateu uy ^ arart eristic a second 

At the light absorption characterise! 

increase relates to the hyperemie. 

FigU re 107 shows also in a longitudinal section a 
m surest arrangement similar to the, of Fx, 06. 

,^ni and two cor respono ing 
Only two light sources(560) and tw 

detectors.5.1, touched by the raisin, s in are 
demonstrated. The light absorption curve , » _ 
by subsequent measurements, shews a similar cour 
I as demonstrated at the Fi,.10.. P, this is the 
point of the identification of the skin thiekne . 
relates to to the beginn of the hyperemie pha 
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« the cross-sectional view of the Figure !08 
the Possibility is schematically shown to check 
a blood vessel(902, laying immediately under the 

cross near the cannula 
skin Two measuring rays cross 

shaft,*,. The psosition of both light sources and 
detectors is respective low with intent to n 
vestigate the conditions when the skin is nt yet 
raised. THe reventi.ation should be effected by 
the valve opening over the function of the con- 
trol unit before the cannula tip has pierced the 



skin. . ^ Aa 

Figure 109 is a schematical cross section to de- 
monstrate a similar solution to said of Pig 108 . 

• «~ >**\r i introduced tor 
An addititonal measuring ray is introo 

- yrf - 



a comparison of the light absorption near to the 
cannula. As a second way of solution the- refl'-x 
photometry is indicated, especially as a moans to 
check the nearness of a bigor blood vessel or :no 
contents of blood vessel, and their extent of f.,1 
fullness, measured by the comparison between bloou 
emptiness and fullness (e.g. a single light sour- 
ce(560) and detector ( 56 1 ) is represented). Calor 
filters or different wave length of light may be 
used. An alterning measurement may be applied by 
a ray source which serves as a detector also(903). 
A similar mode of operation may take place using 
a temperature-sensor (904) nearly to the skin knob. 

Figure 110 shows in a partial schematical cross 
section at the scale of 2 : 1 the use of an mea- 
suring arrangement tangential ly working against 
and through the skin of the knob. Preferably sue:, 
device may be housed within the wall of suction 
cup inside of the inner sealing zonet 505) (Fig. 1 12 ) 
whereon the skin knob has a defined circumfe- 
rence. Belong to the bended light ledge(900) ar" 
detector ledge(90l), again, a strong corr- 
dence exists. The single measuring ray, should be 
equally spaced. The spatium between the single 
light source or lamp and detector pairs increase 
in a fixed and known manner(e.g. from 1-djto l-d g . 
The light absorption respectively increases but 
it diminishes at l-d g because a larger part of 
the spatium lays into the interstite with lower 
light absorption. The space between 1-dj and 1-d, 
marks the thikeness of the skin. This measuring 
arrangement may be used also to estimate the 
amount of blood vessels or blood which may be 
passed by a (e.g. polarized) measuring ray 
running diagonally through the skin knob( 560, 561 ) 

- 



As lar as each s,nuK- 

thr cu,h S kir, tisso... n ""•■' c : i " ,r :-.;v 4 ..;' 

„, ...sarin, "suit which is «ai-c •■ 
e r.,c v.iuc AS shown a ^ , l." 

^ larorallV f t Oin the- i>a5Sc^: -.1. 

positioned lateral^ T1 _.. r . 
P of the „.,uri«, r.y for th. ,>«o«. 
ly fs.rav con.ia«. bl y « *« * 

i ^.- Threat U.« - - — ^ 

tra„.v.r....y -or"-, «f hi ill -'-h- 

usefull positioned w^h a an g K- shiftr - 
proper tangentiaUy ~..ur in, arrange. « ..... 
Lch worR, at a .«,L of » ; 

for biochcmcal instigation. 1. - — 

proper w»9««i.l ! Y .-V • > 

control unit activate., — - ,.^ cp .., v 

measuring arrangement Cl "^ v ^^^" Q ^^ er 
(That means the ray cuttir" 
with saic diagonal raj 



for the bioch^ica. 



station, .u that th.-e, ,ff«»i •? -^'Y 
procedures,. The auxiUary t.n,.n.... -. -----^ 

of the skin which cepencs -ro... 
a spatium inside of the ski . na _ ial 

r -v, D last inner proper tangenaa. 
the distance of the last in. f v 

ray a„a can he calculat^ X. - ». 
the proper and the auxiliar ray are 

u no,, id be brought about by a 
absorption peak should be S 

,,„ , vessel) positioned wiwhin .ne 

;::r:::ii; T - 

; to the investigating ray could be used for . 
1 clearing-up o£ our problem GeneraUy, a co„bi- 
Ji" of all the here decribea prih.ip.es ,ay be 

used . 

The Figure in is a principle set up of the .func- 
H e!e„ aescribea a„a coined with the eatures 
of the Fig.107. Each electronic expert is .here 
on. enabled to carry out a „ore professional 
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wiring or block diagram. As in oil . 
of this invention as well processor, .... > - - - 
or CMOS technic or similar may t~ us«« • 
In the first stcpO, the ray, may he reach-,, 
he sKin Knob ana a signal may he obtained 
,on, as the light absorption increases .„ 

while the knob roaches 
case in the moment while 

n ,;ution valve- should Le- 
the ray, than the revent i lat ion 

iv ^a b y the control unit. ™> "« f «™ / 
. U, h t and detector .«>,« ad justab, e f. - 

type, betwenn ray, a„a ray, is "*»^- 
,uch a manner that, norma,-,, the . 

the tangential position to the- sfc.r. ,-r.en .... 

reaches the ray 2 . 

ln this case, at step.*) ^c- skin ccn - 
tact s the inner sealing zone ana -crow ^ 
tra nsver S al ray arrangements . Tho proper . • 
. mi 2 3 4 •) deliver its measuring oata . - , . 

i flares out the programmed ex- 

Tne control unit f^'" ase of ab _ 

tents and compares them( 4). The - vesthe 
sorption caused thereby that the ray, lea.es 
uppe r solid .kin parts in its middle passage, 

u of the thickness of the skiMo) 
brinqs the result of tne tin 

the spatium 6-1-3.. If ^ comparison oi the 
Stents relative to the .Kin passage yields simi- 
a values, the beam or ray.S60.561, used for in- 
e tigation is started,*, and its measuring res t 
Is composed with the result of prior measurements 

transmitted to display, printer, and dosing de- 
vicetif any) (8). 

If the measuring comparison at step. 7) shows- 
irregularities in regard to programmed limits 
the stage (9) is chosen to activated at leas 
one ray of the auxiliary arrangement or bundle 
corresponds to the incertain point or peak, 
corre v * d refe rence rays shows 

If the comparison ot ray 

n0 t inequalities exceding the programmed U-xt. 
the process lead back to the activate of the 



resulting organs(8). In the case of a low ^ 
light absorption along to the tissue for th a- 
Jiary ray the value of the proper ray .nou d 
be suppressed.9) and possibly -if the quan.iw 
of useful single measuring results is ms---- 
cient(lO) according to the comparison- rep.ace, 
by measuring values of the bundle of tne aux:-^ 
liary ray arrangement /• 

evokes(12) the warning mochani sm( 67 ) , t.,e s. u 
factory result leads back to th, activation 

the resulting organs! 3 ) . 

Fiaure 112 is a ior.git jcir.al s.-.i- _ ... . 

, . r.r.-*r.r* i-i«vr'or at a sca;e c: * ■■ ■ ■ 
«.ical driven suct.c .... 

The lower par, of housing is or.it ted to sa:-, ~- 
C o for reference r/jn^.s. 

at its upper part of a container c/1 ir.cer , ; * ■ 
with an ring-shaped chamber < 905 ) fror. ™~ * 

-a] •„•<=>( 906 ) leads m. 

gas pressure control .al.-i^o 

inner space, whilst a nonreturn valveOO,, ; s 
connected to the interior of the gas procu.-..c 
chamber (908) by the connection ho*e<90-. 
this hose being turned in windings above to .... 

- „;-r, rha-*be-. Said case has 
case of said gas producing cha.be.. 

below a bush(910) with a snap-m spr mg ( . . . cen 
tr ally inserted for the locking of the - «,„. 
(912). The tape-r.easure(913) lies ... -C.cs -o .... 

left and is pushed through a slot o: tne e..s 
carrier(921) behind a lens-like wincow(8.». ..... 

- ti oned may be the sealing ring(914) between co.er 
(138)and the shoulder of the container cylinder 
,19,. the annular groove(915) for the fixation o. 
the three sliding bolts(916) for the bolting of 
the connection bridge(916, with the pierced plate 
or disk(112). Mentioned may be also the screwed 
clamp ring(920, for the cover(138>, the central 
b ore(118) for the passage of the dosing rod,(H0), 
and the screwing nut(919) for the fastening of the 
container cylinder (with the drug containing fol- 

- >ot - 



ded bellows!20)- at the housing cylinder!!, 
of the lower part of the suction injector. 
A kind of rotary muffle(922) turns about the 
nousing cylinder(l) fixed on tne height; it ,c-ars 
a profile ridge or ledge at its upper a., .over 
side -saw thooth like alternating- wherein tr.* 
upper and lower rotary pinsr*^ engages to 
transform the revolution of said muffle in a pen- 
dulum motion of the connection bridge! 51 <) vn.c 

j- -.i.. ; .• a dn> c: the r.cj- 
is guided longitudinal 1 . i.. a • - - ^ ^ _ 

sing cylinder. Three connection bridges equa.., 
spaced safeguard a equal power trar.s^i ss: on to- 
wards the rod (110) of the dosing puxp. :ne 
housing! Ill) containes casted about the spine: e 

(924) dosing inside of the drug hose(44) oyai 

.ino-shaped chamber with pressurized gaz witr. - 

least one channel toward the hose 

of the dosing chamber. On the left tne sp-..ce. 

in the upper position and seals the dosing -am- 

ber acainst af-l-*, 

half ihe spindle is lowered sealing the flow 
through the cannula wnere^ -* &r - - 
is filled up with drug. The pump housing is :a- 
stened to the noting cylinder by a spring resi- 
lient bolt (925). The motor for the dosing !ano 
the other main functions) is the spiral spring 
(31) mounted between said rotable muffle and tne 
toothed wheel (926) and fixed on the housing cy- 
linder(l); with its one the spiral spring is fa- 
stened here. The other free end of said spiral 
spring communicates by the angle bar(927) with 
the wheel(928) (on the left). On the right the 
lever!929) is shown excentr ical ly pivoting about 
. he axis!929) which is fastened by the stra P !930) 
on the housing cylinder. The lever may be swivel- 
led by the plug(931) on the wheel!928) which ta- 
kes along said lever overcoming him at the .first 
step of the clockwise revolution. The lever ends 
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in a very elastic leaf spring and thi. clearance 
is restricted by boundary pegs. 932, projecting 
£ rom said strap to promot the overtaking mecha- 
nism . The vertically PC < 0 3 1 > proi-U„, - - 
levcr<929>, transits the motion to h.»,u- -4, 
with rim lodge engaging in horizontal slot t., 
rein. This bush lowered by the guidance pin 
{93 5) fixedly fastened onto the housing cylinder; 
this bush making away in its oblique wall slots 
l93 6). Three skin distanting rods<«7, insert o 
the bush(938) and suspend with their he.ds(9 9) 
I nd a cross-Pin in oblong slots of said rim ledge 
operated by the movement of the bush(934). 
To explain the mechanism for reventilation and 
skin distancing the longitudinal section plane 
was turned in the right hand side as shown in 
Figure 113 as line A _ D. Continuing on the left 
the angle bar (927, communicates its motion via the 
w heel<928> to the rotary disk(941) after a clea- 
rance within an oblong slide(940); the angle 
rod (942) transmits this motion from said 
rotary disk(941) to the rotary muffle<922, which 
operates the dosing pump. Said rotary disk rota- 
tes arround the a prolongating bush of the trans- 
port disk(943) for the spring resilient blocking 
ba r(944) serving as the dosing obstacle for sai 
angle rod(942). Beneath said transport ^( 44 3 , 
the sector disk(445> is mounted connected with 
said transport disk for the blocking bar with a 
clearance resilient by the S pring(946). From 
said sector disk three pins(947) project (equaly 
spaced arround the circumference) through short 
horizontal slots of the housing cylinder(l) and 
through oblique slots onto the sliding cylinder 
(9 48) lowering them together with its dropping 
pins(949) which causes the pushing downwards 
of the vacuum reservoir cuplet(5) through a .sea- 
ling membrane(950). To operate this drop- 

- \yr - 



k <= m a second over-taking mechanism is 
pi ng mechanism a , „ wUh 

provided . ;;;; 5 e b buttcment of two c^ cs - 

a large collar tor t said 
sion springs at both sides o 

clwhh i 0 by means o! a n<-»-» 

»^w(04 r j). At the tunc 
Fig. 113) of -said sector di-k 94,) 

,|, 0 wn, said si idm«j P>n< Jjl) 

„ed to the loft sia ac i jus tinq ring 

.!„«,»> of tho inner face ° ^ 

a clearance of revolu disk , 9 41) 
ring although ^ motxon of the r V ^ 
is locked by the impact of the ang 
the blocking bar<9«>. Regarding to h - 
nanism for dosing this cons is o t .j _ 
segment disk(955) with an inne Fig . 114 ) 
(as a vertical projection shown in U o 9 

„^ ifq o v centrical axis 
„ hich is t „t»blc — u d ,\ s rolsod ther eby 
(956) . Said segment ai»k « > ^ 
, little by a gradient ot its axis scr 

is elastic resilient detent or pawl 
ir^r -."-d-el of t h e lower face of 
rtarydisK to prevent a pre B at U re runn.ng 

Tn :rre a an lr bar W91 which is 
cross pin of the q „ the £i!te d strap 

slidable onto a passage through tn 
60. its !ower and being sealed 
1 d d benows.96!,. Therefrom a channel,^ 

— - » — d ™ r:eii::r: 0 :-> 

,~«n»r(147) rim and tne innei. 

ion cup The downward projecting can, 

stic tongue of the segment disk(955) 

over-taking mechanism. 1 . n , er(144 ) a vacuum 

inside of the accomodation cylinder (144) 

• 1^(5) is inserted in sealing con- 

reservoir cuplet(5) 

- - 



„.c«i.n with the cnnuU «„cn M n p , - 

us e is aemonstrated. on the -■ - " - 

rl „ g the in,.«i. n . * ■"»""• ; ;;r.: , 

— . ::r c m:;^^ 

made of aluminium whicn ext.. 

. j w „v, The elastic Douncar, o. 
ple t rim and said bush. The 

w O ,iol extends from tne cuplet cyli- 
bod er membranedo) exten ^.^ 

der to the inner part of the rved in 

the latter negative- air pressure s P 
thevaC uum storage space, 1 1 ). ° ^ c ^ ^ 
cuolet is shown prior use, to -e . gh. ^ 
ring use. Similar, the dosing pun* ^ — ^ 

a ^= ■, crpri -or stooping or ~-e 

has its rod raised -o. . - „ es ..~ e ~ =" = 

from the folded bellows. By zr.a 
b olster (9 25, the hose is P-sec 
the cavity ^nc ^ - f ,_..- 0 -,- 

thresh the cannula. To the «»«». - 

th. dosing spindle 1. Xc-r- P-rc,. - - 
br ane i».id. of the =»n.!. ^nne! w ; n - 
penea point. The spinas pereven t, , . d , - 
flow against the cannula but permits J>. a- 

■ k ,mh.r which is blovea up by the 
to the dosing chamber wnicr 

ov-r-pressure from the folded bellows, 
^prepare such a suction Rector for use 
til ea bellows with the gas producing cnam e. 
9 08> and the pump 

t in the whole is pushed into the con ai 
i- Hprll9) A cap of the connection hose<90.). 

ii ft-r l «. — e* - 

nlcal end i. stuc* into the funne 1 c, : t e non- 
„ t ,-„ valve(907). The ta P e-measure( 9 13. ■ 
"Led onto the slot of the lens 
t an the latter is deposed with its ho din P« 
into the niches of the container cylxnocr wall. 

- " 
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The hose squeezing is unblocked and th<- cov,r 
(138) tightly fastened by its screwed r i r : g 

(920). The folded bellows may be .-.dhcrsive soalvi 
with its under face toward the bottom plat- of 
the container cylinder. The- gas producing chemi- 
cals may be brought together by shaking, after 
the pump cylinder 1) and the container cylinder 
is subsequent screwed on. Prior, the sliding 
bolts must be closed arround the pierced plate or 
disk( 112) . 

The Figure 113 shows a simplified cross section 
along to the line A - B of the Fig. 112 showing 
the spring resilient blocking bar(944) which may 
be pulled and rotated clockwise ke-.-pmg with a 
dosage scale at the surface easel 965). The edge- 
shaped end of said quadrangular bar engages 
with the fixedly toothed wheel (926) one tooth, 
space corresponding to one dosage step. Beneath 
the transport disk(943) in its oblcng slot the 
resilient spring! 946) for the backwards movement 
of the sector disk is shown. The latter is moved 
by a cam(968) on the adjusting ring(954). The ef- 
fect of the oblique guiding slot(952) of the seg- 
ment disk against the cam or cross-pin of the 
pint 951) is demonstrated with dashed lines, this 
slot lies lower. With dashed lines also the ob- 
long slot of the rotary disk is shown -the corre- 
sponding slot ofthe transport disk is traced with 
full line. 

The Figure 113 is a cross section along to the 
line C - D of Figure 112. It shows the position 
of the suction switch with its folded bellows 
(561) and especially the recesses( 966 ) for the 
pluging-in of light ledges whose are joint to- 
gether and with the control unit with measuring 
(88) and warning(87) function by an elastic belt 
(967) . 

To use a suction injector as described in Fig. 112 
to Fig. 114 the blocking bar(944) may be pulled 
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rot«.d by its transport a !-..•>= 

dcsa„e scale for prer-rin, a s : r, 9 :, 
Th»*. aa 3 us-an 9 r,h 9 »y - * 
a,.in.t the pr-t>,M.n*<i _ 
D „r>n 9 the cl..r.nc. by the obl«« 
le ver<929, is swelled while --he 
rods(938) being raised. A. ^n. 
cam( 968) noves the segment diskOS:; wmcn - = 
screwed upwards as to encage with its Z^; — " 
with the ratchec wneel o. ----- _ 

Fro. this instant, a oac^ar: ^ve.ent c: tne 
wneel(128) not takes a«:r. =3 : = 

manual coeratior.. - 

_ — -c ' T.e rcisry 
adjusting rir.c transr.i., -- _ _ 

di.k(941> by .eans of the angle tar r • - 
o-.d of the oblong s:st • 

oushes against the blocking ,: ; *r* - » 

hole within tne outer face of the ::«=: ■ w. 
the toothed wheel !P26) wheremto tne :,i. 
evades by the effect of the pre-tightenec spring 
a r its left side. The end of said pirn,,-; -s 
withdrawn fro* the slot(953» at the sar.e ti:,e 
as to freeze the motion of the adjusting ring 
which effects against the weak spring'.?^). 
The rotation of the sector disk<94= ; causes tne 

lowering of the pins(9491 against the upper ri... 

D f a used vacuum reservoir cupletl^, whicn can . 

be grasped, removed, and replaced by a new cup- 

let . 

Subsequent to having pressed the bush(964) 
agai:.st the skin, the aluminium or cover membrane 
(6 ) breaks near at said bush, air enters and 
drives the border membr'an which may be thereby 
stretched into the suction cup. By pulling of 
said border membran and pushing by manual pres- 
sure the cutting edge of the plate of 

said bush cuts the cover membrane in a rirtg-sha- 
ped manner along the rim of the cuplet. An adhe- 
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si „e seal in, plate<969, may support the desc„n- 
den t skin while the tip of the cannula Purees 
first said sealing plate end then the skin. 
Th e negative pressure sucks the air fro. tno 
suction switch as to pull th. ""<»'■"'"' 
the diminution of the Joined bel lows, 96 1 , . 
under the effect of a separate spring t„* 
motion of the segment disk,9 5 5, for short distan- 
ce because the profile of the linU953.II 
Fl g.,H, resists to th, cross-pin of said 
„L, the «> . U «.»«! —und the innerUnd 

.one(963, of ,ke suction cup. the outer 
,o.c. towards the outer ela.tic suction cup r- 
0 'r collar, 143, i. repatriated and tner.u ne 
£ol ded bellows of the suctron switch. « «~» 
extend, by it. own elasticity and tne oar , 
,„ts the motion of the segment disk iree thei,^. 
« this further ,otr=n the segment disk descends 
i„to its ,r.is thread and the paw, retracts from 
Wretched wheel of the wheel ,928, which is dri- 

-i .. nrirc i33). The counter cloc.iwise 
bv the sDirr.l apringuJi.- 

solution of the angle bar,927, •"•<=»"";_ 
tion of the- rotary murfle<922> which is tranf, 

d over the connection bnd,es,91„ to tne pier- 
ced Plate or disk,112, and thereby to the pump 
ro d,ilO,. After the preprogramed pump eye, .. ... 
„. finished and the dosis is thereby «»^ 
under the skin, the motion of the rotary ess 

"eked by a peg promoting from - sur ace case 
at the zero point of the scalelnot shown,. The 
slot, 953, permits the wheel, 928, to rotate a fur- 
ther distance. Therby the lever, 929, is taken 
back and the distanting rod.(9J7) are lowered 
against the skin. The latter is withdrawn rom 
th e inner zone of the suction cup -reventi lated 
by this manner- and the skin is distanced from 
the cannula tip to avoid cutting wounds. - 



The contents of the drug container can be alway 
proofed by means of the tape-measure pulled past 
to the lens-like window(85). When the supply " 
exhausted during the injection, the end cone 
(112) is arrested by the spring(911). How, the 
stroke of the dosing rod(llO) is blocked and -he- 
rewith the other provided automatical functions. 
The patient is compelled to pull off the injector 
from the skin and to repeat the injection with 
the new programmed resting dosis. 

Figure 115 shows in a schematical longitudinal 
section at a scale of 1 : 5 a suction injector 
consisting of two parts connected by a spring 
969). The lower pa.t, mainly, consisting of the 
suction, in this example joint by a channel with 
a surrounding b.,iler(972) with resistance heating 
wires(178). During the electrically performed 
heating the hot and thinned air escapes by the 
valve flaps(184) and enters again through those 
when the three tripping tabs are activatedl simi- 
lar as described in Fig. 82). The drug hose to- 
wards the cannula is roll 3d up and can be pro- 
longed when the upper handle piece is lowered 
against the suction cup. The plugs(97C) enters 
thereby into the niches(974) of the handle piece 
of the suction cup piece safeguarding a rigide 
and inflexible connection between both parts. 
After the vacuum effect is started the manual 
pressure against the skin shoud be released and 
this, finally, may also event by fatigue, as an 
essential condition of an unhindered gliding of 
the skin into the suction cup. The pressure ( 
spring(971) promotes this keeping of distance 
which allows even manual angle movements without 
danger to break off the vacuum within the suction 



cup. 
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Figure 116 shows in a longitudinal section a cor- 
responding solution of this problem for a dovic, 
as described in Fig. 112 to 1M. A over >.■,>>■-< 
supported by the spring «)71 ) swings about a 
.uct.on injector typed as in Fig. 112 serving a, 
a buffer for movements away from the injectoi 
axis. During starting the vacuum effect a funly 
connection between both parts is ensured by the 
engangement of the cover plug(970) into the cen- 
tral niche(974) of the injector cover. Arround 
the injector housing a collar(973) supporting 
said spring(969) is slidable mounted to facilitate 
the removal of the upper part of injector for the 
access to the lower part. 

Figure 117 shows a special cannula having a hos- 
let inside, which is bent back with its free 
end while the other end is tightly connected 
with the attachment piece<47). When fluid i, 
filled into said hoslet, its free end is driven 
out of the shaft<379). If that is done a- tor the 
cannula tip has pierced the skin, the fluid can 
be injected in lower parties of the subcutaneous 
tissue. An other advantage is given with the 
possibility to lengthen the spatium with skin 
contact if a sensor coating of this hoslet 
is provided. The device is shown in a longitudi- 
nal section at a scale of 5 : 1. 

Figure 118 shows a simmilar cannula as this of 
Fig. 117. The only difference is that the hoslet 
clapped inside with its free end which can be 
unfolded by pressure from the fluid. 
To the left the stage is demonstrated with the 
cannula prior to use, to the right the stage du- 
ring the use. 

i 

Figure 119 shows a cannula similar to said of 
Fig. 107 and 108. But the hoslet is made of high 
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elastic rubber-like material with thinning to- 
wards the end, initially yet closed by n thin 
raemb rane of the walKto the left,. When fluid 
is applied with pressure the hoslct is extended 
leaving the shaft with its end which bursts. 

Figure 120 is further improvement of a typo of 
dosage hydraulic as shown in Fig. 95. A longi- 
tudinal section is given. The device consists 
of a cylinder(272) of a step syringe as supply 
container including a separation P iston(275) 
with a central bore. This bore is closed by a 
little valve P iston(168) which is driven by means 
of a rod connected to a solenoid ( 4 1 3 ) . The latter 
is incorporated in a supporting piston(802) fi- 
xedly fastened to said separating piston. Saio 
valve rod ends v,ith n conical calibre D uh, P 
abutting against cross-pins ( 752 ) . If the wires 
(975) leads currents P um P e stroke is caused by 
the solenoid. 

By lowering of the valve rod its conical portion 
urges the cross-pins against the cylinder wall. 
By that the motion of the both large piscons is 
!ocked. in further phase o£ lowering of the rod 
its cross-beam(976) strikes the guiding tube(977) 
and, finally, effects a determined stroke of the 
little valve piston. Such is caused a direct dis- 
placement of the drug towards the cannula. To 
prevent a back-flow during the return-motion of 
the little valve piston a nonreturn valve is ne- 
cessary. Such may be substituted by a cannula 
with prolonged hoslet as decribed in Fig. 117-119, 
the collaps of this preventing such back-flow. 

Figure 121 shows in a longitudinal section a de- 
vice similar to said of Fig. 120. The separation 
piston is sourrounded at its lower end by a hose 
ring(415) which may be filled with auxiliary 
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fluid from a dosing pump(168) It is driven by the 
solenoid(4l3) in pump-cycles. After the first 
pump phase the blowed up hose ring lockes the mo- 
tion of the separation piston(275). A further 
determined swelling up of said hose ring effects 
t:.e displacement of the drug from the cylinder 
(272) of the step syringe. 

Figure 122 shows in a longitudinal section a part 
of a 'suction injector with a vacuum reservoir 
cuplet(5) inside of the accomodating or housing 
cylinder(l). Between the annular P iston(7) ana 
and the cuplet cylinder extends the roll mem- 
brane(976). Before the annular piston lies 
the border membrane(lO) which can be stretched. 
The annular piston is held (against the suction 
from the cuolet chamber) by the abutting dis.<(9,7) 
with its three outer pro jections ( 978 ) . These pro- 
jections abut on the inner pro jections( 979 ) ol 
the border ring welded to the cuplet cylinder. 
Below, in a schematical cross section, the tnree 
projection pairs are shown inside the housing cy- 
linder(l). To the left(I) the obliquity of the 
abutting surfaces of the projections are shown 
necessary for a rotation caused by the trigge- 
ring lever(980). This may be mounted inside of a 
collar membrane(981) which contiues the collar 
of the suction rim. A rotation of said levers, 
equally spaced about the housing cylinder, causes 
with its angle(982) the revolution of the abut- 
ting disk(977) arround the central bush(964). 
Thereby, the projections disengage and the annu- 
lar piston(7) is lifted together with the skin. 

While the invention has been illustrated and 
described as embodied in an injecting device, it 
is not intended to be limit to the details shown 
since various modifications and structural , 
changes may be made without departing in any way 
from the spirit of the present invention. 
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Claims 



What I claimJjLL 



1. A device for the injection of fluids -r.-i* 
the skin, 

therby characterized, 

10 that at least at the nearness of the car.r^a 

a sensor is arranged, which allows to meas^r* 

alterations of metabolism ir. the boa/ ana to .y. 

„„ rtnf c r nr t h° in forma 1 1 or. . 
pare the measurements .or 

15 

2. A device as claimed in Claim 1 , 
thereby characterized, 

that the cannula itself is developed as sensor 
to prepare alterations of the metabol izme in 
20 the body for the information. 
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3 A device according to claim 1 and 2 

■ , h P cannula shaft, behind the ground sur- 
wherem the cannula 

r \na closure thereof, is ope 
face and sustaining ring ciu^u 

r n in,., of S ynt h e tl c -t.rl.1 and .ndowd w.th 

sensor properties. 

4 a device according to claim 1 , 2 and 3 , 

• , • c-.t-ina zones with respect to 
wherein special insu-.-ng zone 
conductivity are provided between cannula shaf. 
and the duct-like opened shaft. 

5 a device according to claim 1 and 2, 
wh erein a smal hose having sensor 

attached on at least one portion of its surface, 
and this in tight connection with the drug ree- 
ding channel within the duct-like opened shaft. 

6. A device according to claim 1 and 2 
wherein at least one thin tablet i. 
the bore of a cannula and endowed with sensor 

properties . 

7 A device according to claim 1 and 2, 
wherein within the cannula shaft there is provi- 
ded a cavity at at least the top portion into 
which the sensor coating is placed. 

8. A device according to cla.m 1 and 2, 
wherein on the link to the cannula there is pro- 
vided both an inner contact with the conductor 
within the cone of the overplugged cannula and 
an outer contact, which latter contact reaching 

«-«nmiP-like over the cannula adapter as 
spring tongue iikc «v<= 

sliding contact. 

9 A device according to claim 1 2, , 

wherein a cannula is provided on that end, which 
is opposite of the cannula shaft, with an ope- 
ning for accomodating the shaft of another iden- 
- 128 - 
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tical cannula, the feed of the drug or prepara- 
tion taking place from the side. 

10 A device according to claim 1 or 2 and -i . 
wherein the cannulas are stacked one above an- 
other in a tube-shaped container,, with accomo- 
dating one cannula shaft of an ad. cent identi- 
cal cannula in the shaft- bearing body and sup- 
plying the drug laterally. 

11 A device according to claim 1 or 2 and 9, 
wherein the cannula comprises a cannula body sub- 
divided into an upper and lower chamber, the up- 
per chamber of which functioning as chamber for 
accomodating the shaft of an identical cannula. 

12 A device according to claim 1 or 2 and 9 , 
wherein the cannula body is laterally provided 
with an annular groove. 

13 A device according to claim 1 or 2 and 9 , 
wherein the upper cannula chamber is closed by 
^a septum having a central hole. 

14 A device according to claim 1 or 2 and 9, 
wherein the cannula between upper and lower cham- 
ber comprises an annular notching functioning 

as hinge joint. 

15. A device according to claim 1 or 2 and 9, 
wherein the cannula are stored within a hose. 



16. A device according to claim 1 or 2 and 15, 
wherein an operational cycle sets in above a 
cannula exchange mechanism in the suction cup 
cover, in which cycle used cannula will take 
up, in the container hose, the space of unused 
cannulas . 



17 A device according to claim 1 or 2 and 16, 
wherein at least one seal is slidable mounted 
within the reservoir or container tube so as to 
separate used cannulas for unused one. 

18 A device according to claim 1 or 2 and 17, 
wherein an elastically compressable body endowed 
with springiness is located between two sealing 
bodies in the reservoir or container hose, whicn 

=o •,«; to store a momentum o£ move- 
body operates so as to sion. 

ment for the cannulas. 

19 A device according to claim 1 or 2 and 17, 
wherein a sealing body has been provided in the 
cannula magazine behind the last unused cannula, 
the body of the cannula being itselg suited to 
function as sealing body and the end of the can- 
nula magazine having pressure gas introducec tne- 
reinto so as to push the cannula forward. 

20 A device according to claim 1 or 2 and 9, 
wherein a thread-like interconnection exists bet- 
ween the cannula bodies, which interconnection 
permits said cannula to be transported by way 

of pulling or draft action. 

21 A device according to claim 1 or 2 and 9, 
wherein an air-tight releasable connection exists 
between each one upper and lower chambers of 
different cannulas. 

22 A device according to claim 1 or 2 and 9, 
wherein cannulas and cannula magazine deviate in 
cross section from the circular shape. 

23 A device according to claim 1 or 2 and 22, 
wherein the drug or preparation inlet opening m- 
tothe cannula is located on a flattended portion 
of the cannula body. 

- jX- 



24. h device according to claim I or 2 and 9, 
wherein the cannula body comprises in its wall a 
conduit being adjustable in height and extending 
parallel to the cannula shaft in order to save or 
economize on a lower chamber for introducing the 
cannula shaft of the adjacent cannula in the can- 
nula body. 

25. A device according to claim 1 or 2 and 1 5 , 
wherein both ends of the hose for cannula storage 
are united by means of banderole. 

26. A device according to claim 1 or 2 and 25, 
wherein the cannulas, before connecting the hose 
storing them to the injection device, are preven- 
ted by at least one pin or thread transverse to 
the direction of conveyance of the cannula from 
filling out the hose. 

27. A device according to claim 1 or 2 and 9, 
wherein a leaf spring is provided at the end of 
the central retaining tube for the cannulas, 
which spring dislocates the cannula passage while 
unblocking it via a bore when a switching or 
tripping mechanism acts thereupon. 

28. A device according to claim 1 or 2 and 27, 
wherein the leaf spring at the end of the central 
retaining tube is actuated by a trip pin in con- 
nection with the supporing arm or bracket for 
magazine hose. 

29. A device according to claim 1 or 2 and 9 , 
wherein an accomodating tube is provided for ta- 
king up said used cannulas, a resilient sleeve 
being slidable on said tube and comprising 
spring bending for the cannula transport in 

one direction. 
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30 A device according to claim 1 or 2, 
wherein a loop(192) is attached on a connecting 
cone(224) extending in the cannula shaft which 
looP permits the cannula to be removed from the 
suction cup subsequent to it having been utili- 
zed therein. 

31 A device according to claim 1 and 2, 
wherein a bracket is provided for a conductive 
overpluggable bracket for attachment of a can- 
nula towards the shaft of the cannula, across 
which bracket a junction of path to a measuring 
device is provided. 

32 A device according to claim 1, 2 and 31, 
wherein the measuring device is supported 

on an elastic arm band whereby a contacting pad 
having electrically conductive properties with 
respect to the skin is retained. 

33 a device according to claim 1 and 2, 
whereby the cannula is connected to a drug fee- 
ding hose of an infusions pump associated with 
measuring device. 

34. A device according to claim 1, 2 and 33, 
wherein the cable to the measuring device ex- 
tends, by sections, within the outputting tube 
functioning also as insulation. 

35 A device according to claim 1 or 2, 
wherein an electronic storage unit is provided 
whereby measured data are stored at regular in- 
tervals to be later displayed via a reader out- 
side of the device. 



36. A device according t:> claim 1 or 
wherein a plate having skin-adhesive properties 
is provided within the injection device. . which 
plate provides spacing for permitting a cannula 
to pass when said plate is moved upward by a 
mechanism and the skin to be raised. 



16. 



37. A device according to claim 1 or 2 and 
wherein said plate is deposed within an envelope 
safeguarding that the surrounding skin is kept at 
adistance. 

3ft. a device according to claim i or 2 an-.i a. 
wherein a mechanism is provided to move the 
mounting support of the cannula towards the skin. 

39. A device according to claim 1 or 2 and j6. 
wherein two double-sided adhesive sheetings or 
foils in cocard- or rosette-type arrangement are 
provided between two protective sheetings, the 
interior of which being destined to be attached 
to the plate and the ring-type exterior to be 
attached to the rim of the envelope or shell. 

40. A device according to claim 1 or 2 , 
wherein said device is utilized in connection 
with a suction injector device operated to have 
the skin raised by negative pressure within the 
suction cup into the cannula. 

41. A device according to claim 1 and 2, 
wherein the cannula is arranged inside a reser- 
voir cup let preserving said negative pressure 
and has a lead issuing from its shaft capable of 
being connected via a jack or connector on the 
reservoir cuplet to a cable leading to the mea- 
suring device. , 

- *n - 
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42. A device according to claim 1 or 2 and 41, 
wherein a valve pin inside of a tubular guide or 
conductor is slidably mounted in a negative pres- 
sure preserving reservoir cuplet with suction 
cup, the upper tube being closed by rectifying co- 
covering sheeting or foil, whereas the valve pin 
surmounts the suction cup rim prior to ise and 
comprises a type of leaf spring abutting th- 
suction cup rim and being approprietely con- 
structed so as to move the pin upward more ab- 
ruptly. 

43. A device according to claim 1 or 2 and 41, 
wherein the rim opposite of a cover membran(G) 
and partof a vacuum preserving cylinder's) is en- 
larged to form a border ring(223). 

44. A device according to claim 1 or 2, 
wherein a surface support is provided in the vi- 
cinity of the suction cup as prophylactic measure 
to prevent the device from tipping .during the 
injection operation. 

45. A device according to claim 1 or 2 and 40, 
wherein the mounting support for the cannula sup- 
ports an annular plate at its end inside of the 
suction cup, which annular plate is connected to 
a membrane sealed against the suction cup roof 

or dome in order to descend upon the action of 
suction or negative pressure inside of the suc- 
tion cup together with the cannula and to return 
by spring action subsequent to reventing the 
suction cup again into the more elevated initial 
position . 

46. A device according to claim 1 or 2 and 40, 
wherein the suction cup is slidable mounted^ 
against the action of springs inside of a tra- 
versing slide or guide bush in manner so as to 



j OW i r p for a period of 

has been effected. 

, n h device according to claim 1 or 2 >"d 40. 
wherein a centre! pin. subsequent to inaction 
and prior to th. termination of re vent, ; i 
o£ the suction cup. is moved inside o£ sard s.c 
tion =up towards th. s*in so as to Keep ist .. 
a distance form the zone of the cannula tip. 

,8 a device according to claim 1 or 2 and 40. 
herein a valve, during the action of rendering 
the suction cup space or chamber sma 1. by -V 
o£ approach and during penetration of the sHin. 
prevents air compression in said suction cup. 

„. a device according to claim 1 or 2 and 40 
serein at least a sand cr dust filter is pre,, 

auction cup chamDer or spac~ 
ded inbetween the suction ^ 

that space or chamber in which the suction 
Cl -p piston is didsplaced in a cylinder .or gene 
rating negative pressure or vacuum. 

50. A device according to claim 1 or 2 and 40, 
wherein the spring for the suction cup is placed 
under tension intermediary of a Bowden wire n 
actuating the supporting arm or bracket for the 

suction cup cover. 

5l A device according to claim 1 or 2 and 50 
wherein the lever arm connected to the hinge of 
the supporting arm for the actuation of sard Bow 
aen wires to effect movement of the piston have 
an angular position such that an excessive stroke 
is caused so that the action of the spring re- 
tains the supporting arn. in a terminal position. 

- Vft- 



52 A device according to claim 1 or 2 and bo , 
wherein a telescopic rail is mounted at the .up- 
porting arm for the tube with cannulas in order 
to facilitate actuation thereof. 

53 A device according to 'claim 1 or l and 40. 
wherein said piston inside of a suction ,u,, ; , 
the suction piston of which is moved by spruv,, 
is additionally prevented in effecting initial 
m ovement during its snap-in position by way or 
friction augmenting means. 

54 A device according to claim 1 or 2 and 53, 
wherein said piston inside of a suction pump, 
the suction piston of which is by a spring, is 
additionally prevented in effecting initial mo- 
vement during its snap-in position by way oc 
magnetically active means. 

55 a device according to claim 1 or 2 and 40, 
wherein the suction piston is retained, by means 
of a rod, in its position prior to the genera- 
tion of negative pressure, sealed inside or a 
type of bellows with respect thereto and with 
respect to its bearing bore. 

56 A device according to claim 1 or 2 and 40, 
wherein an opening for reventilation, communica- 
ting with an electromagnetic valve, is provided 
inside the space in which negative pressure is 
maintained during injection operation. 

57 A device according to claim 1 or 2 and 56, 
wherein the electromagnetic valve is comprised 
of an elastic membrane having a disk made or 
magnetizable material in the center, which disk 
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is urged by an electromagnet depending on its 
direction of current flow in its winding towards 
a venting opening, .in closing ir or being attrac- 
ted by the magnet to the opening. 

58. A device according to claim 1 or 2 and 46, 
wherein a valve is provided between suction cup 
chamber and suction cylinder space, which vaivo „ 
opened, when the suction piston returns in its 
position, prior to suction generation for reven- 
tilating said suction cup. 

59. A device according to claim 1 and 2, 
wherein a control unit is provided whic, evalua- 
tes the signals detected by the sensor cannula, 
transmitting them to a printer and a display 
unit, and transmitting instructions to at least 
one dosing device. 

60. A device according to clai" 1 or 2, 
wherein drug injection is carried out automati- 
cally via a proprogrammabie cosing device, ar.c 
wherein the dosis to be dispensed may be set, 
via a computmq and control unit, into relation- 
ship to the detected or determined measured 
quantities . 

61. A device according to claim 1, 2 and 40, 
wherein a metal ring on the suction cup rim func- 
tions as comparison electrode for the measuring 
unit. 

62. A device according to claim 1, 2 and 40, 
wherein a ring-type adhesive electrode is pro- 
vided for the attachment of the suction cup 
rim. 

63. A device according to claim 1 or 2 and 60, 
wherein the control or operative elements for 



programming th. do..,. o( the *ru, or prop." 
tion in association with t.-po»l ength are 
function^ clarity combined into blocks. 

^.loim 1 or 2 and 50, 
fi 4 A device according to claim 1 or 

„h ein the contol or operative elects arc „ro- 
m the inner rim thereof with regularly 
^/notches or recesses causing reasons to 
contacts for programming. 

65 a device according to claim 1 or 2 and 64, 

• control or operative rings are mounted 
herein contro o J ^ ^ 

in series and slidaD ^ 

a»t which rings arranged m row a 

^surface of wave-like configuration, ac- 

in side surface on a swit ch panel, 

, nate two sequenced contacts on 
hen rotation about respectively one snap-type 

when rotatl ° fol iowing one another and 

switching position, foi * switching 

in such manner that the matrix for the 
P oisition is determined from the sequence 
the actuation. 

66 a device according to claim 1 or 2 and 65, 
66. A devic control or con- 

wherein issuing from " Qf control or 

tactor ring is, hook-like, a type 
operative Pin "bio* »ay encounter a.ojec^ 

^.Ti rj. wi-t aUowing it 

to be moved therepast. 

i ,; m i or 2 and 65, 
67 a device according to claim 1 or 

controi or contactor r.ngs are 

h. olaced in rows for programming such 

La can be printed out via a repro- 
program data can ue r 

i ducing system. 
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68 A device according to claim 1 or 2 and 6,, 
wherein the control or contactor rings have r.bs 
provided on their sides facing one another so 
aslto facilitate locking of said rotation .notion 
by an increase of friction. 

69 A device according to claim I or 2 and 68, 
where ,n a locking device to be actuated by means 
of a key retains said control or contactor rings 
in their program position. 

70 A device according to claim 1 or 2 and 60, 
wherein at least one counter unit, is provided 
wherefor the data store, relative to the amount 
of drug dispensed by the associated dosing ae- 
vlce -which data being processed in such a manner 
that subsequent to a predetermined amount or the 
drug-, an alert or alarm is actuated and, wn,n 
the supley is nearly exhausted, a printer is 
rendered operational. 

71 A device according to claim lot 2 and 60, 
wherein a counter unit is provided which de- 
tects via at least one counting contact the con- 
sumption of cannulas of a magazine and which ac- 
tuates via data processing subsequent to a pre- 
vious determined number of cannulas an alert or 
alarm and, when the magazine is almost empty, 
a printer is rendered operational. 

72 A device according to claim 1 or 2 and 59, 
wherein the contact in the central supporting 
tube for the cannulas, which contact functions 
to transmit data between the cannula shaft and 
the measuring unit and, functions also, simul- 
taneously as contactor switch for the counter 
unit with respect to the consumption o£ said 
cannulas. 



73. A device according to claim 1 or 2 and Vj , 
wherein a contactor switch in the operative range 
of the contactor or control pin for the exchange 
of cannulas transmits the data of count relative 
to the consumption of cannulas to the counter 
unit.. 

74. A device according to cla im 1 or 2 and z~) , 
wherein the function of printer is delayed for 

a predetermined period of time to the receipt of 
data from the measuring unit with continued 
advance of the recording or logging band. 

75. A device according to claim I or 2 ann <-.-, 
wherein the control or contactor rings have f...r 
rotation, inside of the respective spr ing-g»ai de 
snap-in position for determining a stage of ad- 
justment, some back-springing play in order to 
interrogate by means of actuating a switch the 
actual effective index value from the electronic 
store on an assiciated reader. 

76. A device according to claim 1 or 2 and 5 •> , 
wherein instruction is given by the indicating 
means for refilling the almost exhausted drug 
supply from a new supply reservoir, the drug out 
putting tubes being, in keeping with the provi- 
sions of construction, interconnected and pum- 
ping back, via the dosing device, the difference 
amount required for replenishing an expected pro 
grammed dosis into the nearly empty supply con- 
tainer or reservoir. 

77. A device according to claim 1 or 2, 
wherein the drug supply container or reservoir 
is first unblocked electromagnetical ly for out- 
putting from the device when the drug supply^ is 
emptied to a predetermined extent. 



78 A device according to claim 1 or 2, 
wherein on instruction of the patient a multiple 
of an. approxi-te daily dosis is determined via 
a control unit to be transfused via the dosing 
device into the nearly emptied supply reservoir, 
and pumped back. 

79 A device according to claim 1 or 2 and 60, 
wherein at least one timing programming unit is 

Ann at least one deadline each in 
provided forwarding at least 

comparison with a clock unit to an alarm or 
ringing unit and narrowing down", beyond the 
period of time for the call-up or recall off 
specific amounts of the drug -variable between 
temporal limits, which are variable yet deter- 
minable, 

80 A device according to claim 1 or 2, 
wherein at least one programming unit is provi- 
ded determining deviations -being variable yet 
determinable for the individual case- of mea- 
sured chemical parameters downward or upward 
wherein no adaption of dosing from a normal 
dosage takes place. 

81 A device according to claim 1 or 2, 
wherein a normal dosis for specific periods of 
time can be determined within a programming unit 
for at least one type of drug corresponding 
tp the association to one dosing device and which 
permits also a correction thereoff according 
to at least one stepped elective correcting 
factor in connection with the deviations of the 
determined chemical parameters from the stan- 
dard value assessed as desirable.. 

82. A device according to claim 1 or 2 and 81, 
wherein at least one programming unit for a 
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special dosing program within variable dosis 
limits assessable for the individual case 
within specifiable time limits can be selecti- 
vely addressed in the case of the variable yet 
- E or the individual case- assessable parame- 
ters being transcended. 

83 A device according to claim 1 or 2, 
wh erein the ringing system comprises an acoustic 
and optical signal transmitter and also a vibra- 
tor as such transmitter, which system can be 
arbitrarily blocked by the patent, the swit- 
ching on and off being capable to be printed 
out by a printer. 

84 A device according to claim 1 or 2 and 60, 
wherein wherein switching and delaying means are 
provided allowing the patient to delay inaction 
until the patient has had enough time to dec.oe 
or to break such infection off, the prints 
data out also. 

85 A device according to claim 1 or 2, 
wherein a programming automatism lockable as to 
its function is provided whereby a preset dos.ng 
program can be modified if their are a number 
disticly diverging measured values with correc- 
tions which are an indication of an erroneous 
setting of dosis. 

86. A device according to claim 1 or 2 and 85, 
wherein the depot insulin dosage for the injec- 
tion deadline with respect to measured quanti- 
ties assessed therebefore in point of time, 
with multiple additions of immediately working 
or unmodified insulin in keeping with the pre- 
set dosage, can be raised in stages; whereas 
by falling below the measured quantity, a reduc- 
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tion of the depot insulin is noted down as 
future dosage. 

87. A device according to claim 1 or 2 and 85. 
wherein a programming automatism becomes effec- 
tive, for correcting the dosis setting for un- 
modified insulin with the cooperation of tne 
patient, which automatism effects, at raised or 
lowered control data subsequent to a regular 
injection deadline, a stepwise adaption of tne 
unmodified insulin dosis in the dosing program 

88 A device according to claim 1 or 2 and 85. 
wherein a program automatism locXable as to its 
function becomes effective for correcting the ^ 
setting of the correction factor for unmcdi.iec 
insulin with the cooperation of the patient, 
which automatism modifies, in accordance witn 
the raised or lowered measured data during tne 
measurement control and subsequent to a dead- 
line to be scheduled by the patient at speci- 
fied least intervals for injection and prior to 
a dispensation of unmodified insulin, and to 
effect such modification in steps or stages. 

89 ._ 91 . are missing inadvertently at PCT. 



92. A device according to claim 1 or 2, 
wherein the piston of the step syringe is a 
type of wax envelope, the frictional abrasion 
of which being attuned or matched to the conic 
rstriction of the cylinder. 

93. A device according to claim 1 or 2, 
wherein a pin, as dosing means, is located in- 
side of the tube having rigid walls for output 
ting the drug, which tube has an inlet channel 
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to said ti,id-«U.a output, and wherein tubular 
rings are placed between said 
tube and a fixed envelop which is filled- in 
part serially- by an electrically operate* 
pu ,„p with an auxiliary fluid in a »anner » 
the flow o £ the drug is partially interrupted 
a „ d the fluid is ousted or displaced in speci- 
fied amounts in one direction by peristaltic 
movement . 

94 a device according to claim 1 or 2 and 93, 
wherein the pin is made of elastic material. 

95 A device according to claim 1 or 2, 
wherein a tubular ring is housed about (a 

in a hose conveying the drug, one tuoular ring 
being located between said former hose and 
a ri gid wall, being filled with auxiliary 
; iuid via an electrically operated pump wner«y 
the drug steam in the hose is stopped. 

96 A device according to claim 1 or 2, 
wherein a pin inside of the drug conveying ho.a 
is enclosed by shutter-type lamellas constnc 
ted to throttle passage flow by way of piezo- 
electrical voltage transformers functioning as 
pressure transducer. 

97 a device according to claim 1 or 2 and 93, 
wherein two double-acting cylinder P-™- 
each are electrically operated in such manner 
that the central one of three tubular rings 
respectively communicates cavity-wise with 
the output of both cylinders simultaneously. 



- >8€ - 



98. A device according to claim 1 or 2 
wherein « ^ast one electromagnet acts by h. 
short lever arm on plates connected ... . *in,. 
or joint thereto, with the drug conveys hose 
Lin, ^ided between said crossing shor and e 
" iient lever arms in an acuate manner betwee 
the plates and via two crossing 
further to the cannula in a manner such that 
ty pulsed actuation same amounts of the drug 
are conveyed- 

,9 A device according to claim 1 or 2. 
wherein a con* envelope having a sprral type 
interior ledge acts, via an elastrc «... * 
spiral shaped border ledge -whereon the ■ 
conveying hose is mounted- via electric d.iv. 

hen lowered upon the hose in such a .anner - 
the upper windings of the hose ar saye^a *r _ 

Uer than the lower one and a neristaltrc oos„1 
.movement is performed which is bloc.eo =y .h. 

action of a barrier placed under a hose w nd ng. 

and this when resetting or the conic envelope 

takes place. 

arrnrdinq to claim 1 or 2, 
100. A device accoramy 

wherein an elastic envelope or shell s eeve 
provided in whose hollow space or cavity a hose 
enlargement is located whose inputting leg - 
guided flat above the rim border of the shell 
or envelope ring, said hose enlargement being 
connected, on Uw side of the cover, to a plate 
which is connected via overlying piezoelectrical 
pressure transducer so that, when approaching, 
the inputting hose leg is ftet pinched off and 
then the hose enlargement is partially emptied 
through the cannuL. a leght source cooperating 
with sensor to control the contents level of 
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lh . hose enlargement while the stroke height 
of the pressure transducers is controlled o, 
a pier.oelectrical switch. 

10 i A device according to claim I or 2, 
wherein measuring or test electrodes are provi- 
ded on the drug conveying hose, the measured 
data relative to electromagnetic changes o 
sta te being transmitted as a function of low 
rate to a control unit commanding an electric 

supply reservoir being pressured. 

102 -\ device according to claim 1 or 2, 
wherein the ends of the drug hoses are rormea 
as hoS e ends bent at an angle connecteo to cor,, 
of the central supporting tube for the cannula 
Lgazme, which bores are conical on their sices. 

103. A device according to claim 1 or 2 
wherein a central pin adjustable in height in- 
side of the suction cup activates a snap-in 
device which acts upon the position of the 
cannula inside of the cannula magazine. 

104 • A device according to 

wherein a central pin adjustable in height in- 
side said suction cup surmounts the suction 
cup rim prior to vacuum generation and for trip- 
ping or triggering same. 

105 A device according to claim 1 or 2 , 
wherein connected after a pressure gas capsule 
is a valve combination comprised of two seat 
valves, the smaller one of which being opened 
first, and a slide valve, in terminal position 
of the slide valve gas pressure is accumulated 



in an high-pressure chamber towards the seat 
valves whereby opening the large seat is faci- 
litated. 

106. A device according to claim 1 or 2, 
wherein a swelling pin, underneath a pressure 
gas capsule, is housed inside a tube, which pin 
urges, upon fluid being added, the pressure gas 
capcule into the mandrel with the groove for gas 
rel ief . 

107. A device according to claim 1 or 2, 
wherein a supporting arm with accumulator tube 
operastes to accomodate used-up cannulas in or- 
der to connect a plug-in part for drug replace- 
ment to the apparatus via a fixing spindle. 

108. A device according to claim 1 or 2, 
wherein lateral flaps are provided which are 
closed by spring action used for the control of 
the operation of the apparatus while indicating, 
at same time, the operating conditions. 

10s A device according to claim 1 or 2, 
wherein in the vicinity of the cannula a cylin- 
drical pump housing(lll) is interconnected 
without break by sections of said hoses, possi- 
bly of material composition thereof or unimpeded 
expansion from outside, in which housing a rod 
(110) is embedded with rod drives alterningly 
a seal member ( 109 , 163 ) and a valve lock(115, 
169), the power being provided from said disk 
(112) perforated with passages for the liquid 
of the drug or preparation and effected at the 
rod via a clamping device ( 113 , 171 ) and the 
linkage(122,126) thereof by a motor, the number 
of pumping strokes of said rod for the respec- 
tive injection being determined by means of a 
mechanism for preprogramming the dosage, and 
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..id section being triggered «■ " 

~ ic lifted or raised, 
skin in the suction cup is lifted 

UO A device according to claim ot 

i ^ t-h* rod ls coin[Ji l- 
wherein said seal member at the 
sed of a collardOO) directed against 
U4) through who.e central bore the rode 

towards the cannula and which bore is 
netrates towards cne 

= n f a nroiectionl 115) or cue 
closed by means of a pro] 

ct-roke cor having r.h«= ^ llal 
with the counter stroke 

bear against said punger . 



m A device according to claim 1 or 2 and 10, 
cai( 4 oumD housingllU) pro^oi 

nr: . «, ^ns^ 

naexibiUty of the internal coition of 
21 \aterral or rro. outsinde by fixin, enve- 

lope( 116). 

112 A device according to claim 1 or 2 and 10, 

v, mntor is constituted by a spiral(31) 
wh erein the motor s ^ ^ 

acting on two wheels! IW, -,. hci r- 

which wheel comprising en 
pump housing, which w ^ 

cular profil ridges 01 ledges 

... „ w ni 177) rods 12t, !-«>' » a ^ 
to which resilient(121, I-" . rtt . flt . ion 
.■n« as sensors and guarded against .otation 
1 s to the axis of said pump housing, 

Wlth Te their stroke travel to the disklU2) 
communicate tneir suo 

at the valve rod wrthxn said hose! 14 1. 

1U . A dev.ee according to d.i. 1 or 2 and 109. 
herein said »otor constituted by a solenoid 170, 
Ino se spring-bac* resilient pendulum movements 
transferred to said disMll*, within sard 
hlse the number o £ pulses for respective- 

injection being presettable in a unit 

(175). 

- ' 
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1H . device according to c,.i» I or 2 
wherein the drug supply reservoir<2 - 

. .. „„ bellows whereabove a cover is ui 
Stlt r hi h cl or can be adjusted In -eight. 
T h 'd c -t being coupled via a peer 

„hlCh a ' SPla " m „ U7| wlth the 

transfer mechanism< 132 to 

^ in k^pninq with a P rc - htLL 
for for the pump in keeping 

t-Hit- the amount or at j h 
dosing in such manner that .^ corresp ond S 
fluid delivered through said cover 
to that displaced by said pump. 

115 A device according to claim 1 or 2, 

■* drug reservoir is constituted oy 

sai d reagen - k e ^ ^ 

TdTpr s ' elief live being provided on 
'.I V.T..1 - as to Kc P the pressure on s,,d 
drug fluid nearly constant. 

US device according to clarm 1 « * =" d U5 ' 
Herein for gas production a bicarbonate com- 
pound is brought up to a sheetrng or foi . 

hich will be exposed to the influe c . 
hyd rochloric acid inside of a gas pressure 
gainer, said foil being piled up in thin 
layers. 

117 A device according to claim 1 °r 2. . 
^ein a control line is provided between the 
drug reservoir in the direction towards the 
cove r. which line causes on account of the de 
crease in size of the drug reservoir an alarm 
to be tripped shortly before the drug supply 
will be exhausted. 
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118 A device according to claim 1 or 2, 
wherein a program may be provided within the 
unit(175) for electronic control of preset- 
table dosing so as to actuate the alarm prior 
to an exhaustion of supply, and to block the 
function of the injector in a recognizable man- 
ner as soon as the dispensation of the next 
dosis is no longer assured. 

119 A device according to claim 1 or 2, 
wherein an adjustable obstacle! 1 42 ) is provided 
so as to prevent the cover(138) to descend 
further briefly before the supply has been ex- 
hausted and to block conjointly therewith the 
functioning of the injector. 

120 A device according to claim 1 or 2, 
wherein for the preservation of negative pres- 
sure a vac, urn source is provided by a member 
adjacent to the suction cup and part of a cylin- 
der^) with cover, and wherein sensing means 

(69 to 74) are provided on the injector so as 
co detect an altered surface due to subsiding 
negative pressure on each cylinder subsequent 
to skin contact, which alterations control the 
continued operation of the working cycle of 
the ir.j« ctor - 

121. A device according to claim 1 or 2 and 120, 
wherein said sensing means are constituted by a 
feeler (74) mounted as angle bracket on a drum 
(71) lifted up by a rammer(69) of lengthwise 
flattened cross section against a spring with 
the rim of said vacuum preserving or retaining 
cylinders), wherein said drum is rotated by the 
action of a connecting link guide(72) therein 
on a fixing or ?. a pia(73J in such a manner 



th .t said rammer abandone its seat on the cy 
^ w and a notching in the contactor pin(66) 

! the ax<s of said drum and comming to 
extending the ax s 

rest above a wedge(75) wun „ e - a i_ 
T the cover membrane(6) o£ said vacuum re-ai 

V ,<) where it descends upon immer- 
nin g cyUnder(5) where t ^ 

sion and because there 

the plB(7) about the cannu * th . 

bord m embraneC ^ 

notching xn the ^ connecting 

in the vertical in keepx g 

link guide and actuating said weag 

tripping the functions of the injector. 

122 A device according to claim 1 or 2 an' 120. 
herein bellows(96) are squeezed by a ram- 

esting on the wall of a vacuum preser- 
mer(69) resting rais ed by sliding 

ving cylinder(5) when it " «^ ed Y 5treaming 
the cylinder(5) into the m D ector, a s 

imat ic cylinder(98) via line(lOl) 
in to the tlC 7 ^ descending the piston 

: n ° nr ;r s : t r d o £ the slide v.lv.(99> 
^ hen I e n int the windows(85) of the elastic 

da valve again. «"e vacuunl or nega- 

-r;::;i:^/ r -ra 1 r;ro;;L 

IriPP- -n th« said in^or procd. 



with its operation. 
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123 A device according to claim I or 2 and 40, 
wherein said in D ector supports locking mean, 
(148,149,154,155) Cor the bottom covcr.9.165) 
comprising attachment means ( 1 65 , 207 , 208 , there- 
for, which are removed in keeping with the pro- 
visions and prior to the applying said Rector 
after said locking means of the injector have 
become oper ative. 

124 A device according to claim 1 or 2 and 123, 
wherein said locking means of the injector are 
comprised of locking lamellas( 149 ) parts of 
which, being excentrical ly , mounted with an 
axis(155) each on a ring(146) fixed relative 
to the injector with the rotation of a control 
rin g(154) connecting an axle pint 158) each there- 
with, are displaced in the direction into and 
out of the notching* 150) in the region of the 
annular piston or said bottom cover<9> of said 
cylinders) preserving the vacuum. 

125 A device according to claim 1 or 2 and 124, 
wherein said control ring(154) is rotated 
against a spring from three P ins(148) in the 
suction cup range for actuating said locking 
lamellas(149>, which pins being lifted beyond 
activating the tripping or release action of 
said locking lamellas within their passage 
past and through said control ring. 

126. A device according to claim 1 or 2, 
wherein the rotation of the control ring(154) 
unblocks from three pins in the suction cup 
range or area the openings for the release or 
tripping tabs! 187) above said control ring in 
such a manner that by having the latter descend 
the continued functions of the injector will be 
tripped or triggered. 
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127 A device acceding to claim 1 or 2 and 40, 
wherein the tripping pins(148) for the conti- 
nued functions of the injector are located 
within bays or indentations of a clover-lobe 
shaped suction cup rim external of the suction 
cup chamber. 

.28 A device according to claim 1 or 2 and 40, 
wherein said suction cup is formed at least ir. 
part by the injector whereinto said vacuum pre- 
serving cylinder^) sealed with respect to said 
suction cup will be pushed or slid. 

129 A device according to claim 1 or 2 and 41. 
wherein the injector is provided with spring- 
susoended contactor buffers<81> acting on a co- 
ver membrane(6) projecting over the wall or 
said vacuum preserving cylinder or vacuum re- 
servoir cuplet(5) for assuring fixation there- 
of. 

130 A device according to claim 1 or 2 and 41, 
wherein the locking means of the injector com- 
prise locking pins(204i acting through thinwal- 
led bulges(206) of said vaccum preserving cy- 
linder^) in a manner so as to lock the movement 
of the support cyl inder ( 205 ) supporting the 
border membranet 10) , on which cylinder a cen- 
trally pierced bottom cover(165) laterally pro- 
jecting above the border membrane is attached 
with its central part, while the rim extending 
alongside of a predeterminded breaking ring 
(208) and supporting the wall of said cylinder 
(5 ) is removed prior to the injection. 

131. A device according to claim 1 or 2 and 41, 
wherein a hoselet(209) closed by a clamp(210) 
extends from the adapter funnel for the cannula 



adapter piece of the Rector, which funnel pro 
jects somewhat above the cover membrane<6) of 
the v.cuum preserving cylinder or said vacuum 
reservoir cuplet(5), to a small ball for 
checking the vacuum as well as the position of 
the cannula with respect to the blood vessels. 

U2 A device according to claim 1 or 2 and 40, 
herein the suction source comprises a resistance 
heated boiler (172), wherein the heated air nay 
escape through the valves(184) and the vacuum 
m ay be preserved until the valve opens between 
boiler and suction cup chamber for sucking up 
the skin. 

133 A device according to claim 1 or 2 and 132, 
wherein said boiler is subdivided into a plura- 
lit y of chambers(174) with separate valve means 
for each individual chamber. 

13 4 A device according to claim 1 or 2 and 132, 
wherein said bbiler(172) comprises a double- 
walled cylinder the lower portion of which en- 
closes said suction chamber. 

135 A device according to claim 1 or 2 and 40, 
wherein for the reventilation of said suction 
cup chamber a tripping mechanism is provided 
whereby the tension of a spring ( 64 , 104 . 105 ) is 
arranged for prior to the standstill of the mo- 
tor effecting the delivering or dispensation of 
the drug fluid, a locking member ( 59 , 99 , 159 ) be- 
ing retained by a grid( 58 , 62 , 108 , 160, 161 , 163 ) 
for so long until said locking member at the 
steep flank(162) of the fixed housing link 
unblocks the movement by said spring ( 64 , 105 > 
subsequent to the delivery or dispensation^ of 
the drug fluid. 

->?6 - 
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1,6 A device according to claim 1 or 2 and 40, 
wherein said mechanism for reventila cion the 
suction cup chamber comprises a mandnl(89) 
having -a tripping bar(60) which is raisedor 
lifted against the action of a spring when 
the vacuum preserving cylinder^) is pushed 
or slid in so as to pierce the cover membrane 
(6) of said cylinders) upon actuating said 
tripping mechanism. 

137 A device according to claim 1 or 2 and 40, 
wherein said mechanism for reventilating the 
suction cup chamber comprises a slide valve(99, 
communicating via a hose(156) to ambient air, 
wherein the tension of said s P ring(105) is pro- 
duced by the pressure effect of a tongue(82) 
or tab, having been moved past it, onto the 
wedge slant of a valve rod(106), and wherein 
the housing of the slide valve(99) is displa- 
ced against the compression spring(104), a 
locking mechanise 108) preventing the return 
of valvercd into a valve open situa tion for 
such a lenght of time until said slide valve 
effects snapping engagement of said locking 
mechanism! 108) by said tongue or tab under 
the action of said spring(105) subsequent to 
passing the wedge slant whereby effecting the 
return of said valve rod under the effect 
of said spring(105). 

138. A device according to claim 1 or 2 and 40, 
wherein the tension of the spring! 105) for re- 
turning the valve rod via an elastic manual 
lever(161) is effected, while, the slide valve 
(99) is closed, against the action of said 
spring! 105) and abutment on the disk(225) 
displaced conjointly with the discharge of | 
the drug, whereupon by the descending the 
manual lever into an abrupt constriction of 
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ort-ina link at the housing the follower 
the connecting nn* « , ., 0 c» 

(163) will snap into the bore of said disk<2.5> 
and will first unblock the movement of said 
soring(105) after the manual lever has returned 
via its steep flank of its link at the housing 
by having said manual lever spring upwards, said 
springdOS) effecting via the hose(156, a reven- 
tUation of said suction cup by displacement of 
the valve rod. 

139 A device according to claim 1 and 3 , 
wherein a cannula shaft, behind the ground sur- 
face and sustaining ring closure thereof . xs ope- 
ned duct-like, the lacking wall being replaced by 

. an inlay of synthetic material and endowed with 
sensor properties. 

140 A device according to claim 1, 2 and 3 
with a cannula which has a hoslet inside so 
shaped that its end leaves the cannula shaft by 
influence of fluid pressure. 

141 A device according to claim 1 or 2, 
wherein counter wheels are present which are 
rotated by the movement her to and from of a 
oinion respectively to the frequency of use 
and the blocking of whose effects the blocking 
of the function of device by a stop. 

142 A device according to claim 1 and 2, 
wherein said cannula is developed as optical 
sensor by introducing light through the cannula 
shaft,' which is reflected at a incicator layer, 
being altered in such a manner that alterations 
of metabolism are identifiable by means of a 
detector . 

- 
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143. A device according to claim 1 , 2 and 142, 
wherein polarized light is introduced through 
the cannula shaft, which is led about a mirror 
into a detector. 

144. A device according to claim 1 , 2 and 142, 
wherein the light is introduced through light 
transducing fibres into said cannula. 

145. A device according to claim 1 and 2 and 142, 
wherein the light is projected directly by an 
opening of the cannula shaft and received again 
through that. 

146. A device according to claim 1 and 40, 
wherein polarized light is projected and re- 
seived inside of a suction cup nearly to the 
cannula through the skin which is raised. 

147. A method for manufacture of a vacuum retai- 
ning cylinder or reservoir cuplet(5), characte- 
rized in that in two form parts (215) of an in- 
jecting mould there are formed vacuum retaining 
cylinders and annular pistonsO) side by side, 
carrying them via transport means ( 2 1 1 , 212 , 2 1 3 ) 
of the annular piston first to a border membrane 
(10) -cutting and bonding same-, affixing at- 
tachment means(165) at the annular piston and 
finally bringing together said annular piston 
and attachment means with the border membrane 

in a seal housing comprising a cylinder(5) ha- 
ving a fixed cover membrane(6) as second part, 
removing extensively the air from said seal 
housing via a pump and uniting both parts with 
the border membrane £5 joining surface by bon- 
ding such that after removal of the vacuum re- 
taining cylinder cutlet said attachment mea^s 
prevent the annular piston from sliding into 
said cylinder. 
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. ^hnical device for the automat i- 
148 Medico-technical at-v 

. , .u,- rhf. skin oc man ft 
cal Election of fluids under the 
"I in particular cor the injection or m,- 
r;:t' treaLent of diabetes. The motion 
device thereby consistes ot: ,,, r , s 

a Proper injecting syringe, which ■ 
essentially of a syrinx cylinder and a syri,,. 
Piston and a supply container concentra . 

, . fnr determination of tne con. 

b * H e pective values of Mood U 6S[ ,cu- 

;; y , ii «- - • niMn - c — ps " icu - 

1 \,eals « a.— - ^ ^.c-- 

of blood of patients surferi.K, 
n npd treatment, 

„ea„s for *. clcul«ion rf ». -~»~ 

u id which is need according - me a...- - 
™„i values deviating valuer oc 
and from the normal values .,.. llHrion of 

olood. there particularly cor the . U U- 

nf insulin which is needed rot .... 

treatment amount and 

d , means for the dosing of the 

o£ providing in the syringe cylinder. P 

Tarlv means for the dosing of insulin, 

TLl to introduce the fluid under the .Kxn o. 

the living being, and is 

ted thereby, 

IhatYcannuUwnich serves to introduce fluids 
o t e is developed ad sensor-changor which 
Tended after the introduction of the cannula 
the body of the living barn, deter-inates 
t concentration of the questioned components 
of body, particularly of status of „etaboUs» 
° glucose-contents, inside of the body by 
leans of physico-chemical change of conditions. 
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14 9. injection cannula as claimed in 
Claim 1, 2 and 148, 

s i g n i f i c a t e d thereby, 
that the sensor surface of the cannula serves as 
as an active electro-chemical element in connec- 
tion with the body liquid of a living being and 
by means of a counter-electrode. 

150. injection cannula as claimed in 
Claim 1, 2 and 148, 

s i g n i f i c a t e d thereby, 
that the sensor surface of the cannula alters its 
electrical resistance in a legal manner and m 
such which may be reproduced by the influence of 
the body liquid of the living being, and whereby 
is available for evaluation either a voltage 
proportional to this resistance, repectively the 
alteration of said voltage with the times, or 
the current intensity proportional to said resi- 
stance, respectively the alteration of said 
current intensity with the times. 

151. Injection cannula as claimed in 
Claim 1, 2 and 148, 

significated thereby, 
that a sensor is present at the cannula, wich 
decides the concentration of the questionable 
body liquid by means of 1 ight-conducer s , wich are 
taken with within or at the cannula and such by 
photometric way. 

152. injections-device according the dominating 

notion of claim I, 2 and 148, 

which contains a means of the 

production of a negative pressure at the body 

surface which is to treating( so-called "suction 

cup"), , 
significated by 
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auxiliary aggregates with the assistance o: the- 
is secured, that 

a) the ejection of the injection fluid -nuer tr.e 
skin events first after the building--?- c: the 
negative pressure is concluded, 
and that 

b) the reventilation events first after tr.e tne 
injection is per forced, and that automatically, 
and whereby the suction cup rirr. serves as ecu:.:-: 
electrode during the r.easure.-ent . 

153. Injection device as ciair.ee m 
Claim 1 and 152, 

signiri- 2 ---"- 

a computer bui Idmg-s tone 

dosing and the injection c: : -.-.•=..- = 

tically after the (pre-^rccr- ... r - — • 

of the program. 

154. means according claim 1 and :4c '.especiai:. 
lc) for 

the calculation of the amount cf fluic wr.icn is 
needed for the injection, 
significated by 

a) an input measuring unit :or tne recept 
and processing of the signals fe.iverea _rc... 
the sensor cannula, 

b) a program unit iwitn time ccnatc: ; 
( pre- ) programming of commands, 

c) a computer unit for the evaluation of dates 
given from the sensot and from the program unit 
and 

d) a command-unit for the transmission of the 
resultats of calculation as commands toward 
the dosing device. 

1^5. (pre-) programming unit according 

Claim 1 and 154b, 
significated by 

adjustability of a predestinated "normal" dose. 

- y#Z - 
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156. A device according to- claim 1 or i. 
wherein means are present for supervision „ 
the exhaustion of drug supply, these means 
as to activate an alert or alar, device ^ 
to lock the functions of the device i. — - - 
Uvery of a sufficiently dosis no longer is 
guaranteed. 
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157. A device according to clai 



:-. 1 or 
••i t i r. =- 



10 wherein ,eans are present to s, ^ 
. or to vibrate the dosing ^,:ce, - - ------ - 

hose section whicn is nearly to — 

and this for blench? or r.ixmg '.r., 

of the drug or medic: .-. . 

l ° 158. A device according to clai- 1 cr .■a.-.= 

, wherein the reventilation of saic sue - 

resoles through a nozzle or 3 e.. 



159 . A device according to clai- 1 cr ^ ' 

r _ housing cvl ir.cer • 1 • . = 

consisting o. a hojs. g 

or basic ring, a foldec oeUo- _ 
fro. the proximity of the latter toward = - 
ston, of a tube tube socket :or — 

a push-in or insertm, c. 

an injection syringe, v.-her«y a re . e.. ------ - 

valve exists and a device for a re^c- , ^ ^ 

Mocking of bac^ard ,.ove.-er, o: 

a S to unfold again said folced oel.c-s. a.... 

th. interior space of latter have been con- 
nected with a suction source tnrough a . 
or derivation hose and the skin of tne ,a..e.. 
have been closed • 
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160 A device according to claim 1 or 7 and 159. 
wherein a tent-like membrane is provided between 
a central sliding tube and the piston as to 
render possible a backward movement of ^'- ^ 
sliding tube and tne swinge c.-n 
piston has been fixed. 



or 2 and i 



161. A device according to claim 1 

.herein said inserting cylinder contains t ... 

, „ K nftc *-hc syringe oy = : -- 

10 dina shell, vnich li-ts ... . . ^ ^ ^ ^ 

mined extend out of the range of -—J " 

, sr ^ a , which syringe or. 
rim by means of a s^--.. ^ 

uiii b<- sur.>. towards tne suctic. 

contrary will o- r ._ 

by pressure effect fro* the piston wmc 
15 ved by the effect of suction. 

162 * device according to claim 1 or 2 and 159, 
16 • , on .i„ q is fastened on said piston, 

wherein a piston n.g ~* ^,.^ d , c - 

which ring bears magnets which -0 -3 ^ 0 
20 wards the iron covering plate of tne — 
cylinder where^tn 

^ . ; ^ i 2 ar.d 159, 

16 o A dpvice according to cla.... 1 ~ 

„_ rf : ^ a -rar.svorsal bore 
wherein pegs are mou.n-et- 

2 , or 'cross-bore which are novec by means or. 
slant in a Man* oi the nousing cy Under » • 

the notch of the sliding tube for loc,i.„ - 

the piston movement. 

30 164 . A device according to claim 1 or .and 40 
characterized by an injector composed o .J c 
dabl e drug supply bag and of a support or earner 
d isM40> constituting means for adjusting the 
livery of the drug or preparation through he 
„ ho 1 in accordance with a preselected variable 
35 ng hereof, -hich support dis* carries two 

facing rollers^!), surrounds said hose<44, in 
Lessed chamber, so.uee.in, said hose against 
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r-.ent of 



an annular encircling abutment (43) with said 
rollers, and is provided with a sectoral pas- 
sage, said hose outside of said passage oemg 
surrounded by an expansion-resistant err- - ' 
( 45) up to the cannula(B) within the s.- 
CUDf zhe power source for the displace: 
sa'id carrier disk being constituted .v/ 
ral soring, the displacement being efiecteo 
, ia a locking toothed wheel or ratcnet wi ... 
oawl(30) in the pressure tension release . 
of said spiral spring, resilient taosU/.- c... 
sntuting the stops as means for presetting -., 
dosage prior to the application, and vhicn stops 
being settable along a scale or graduation ; ,.r, 
by said carrier disk is prevented to come i, 
contact with a contactor pint 66) which is witn- 
drawn for a short period -i^e ~,o^. . ^ 
fl le link(67) subsequent to a sectoral rr.ot^,. 



the disk(51 ) cr-^r bv social s; 



; e r. o y 
^ r -_r.e vibr 



er so 
c 



Q 



spring (35) and part o 

disk hold regularly spaced pins engaging tr.e 
annularly traversing wedge profile ^ 
ledge(76) alongside of the carrier 
municating thereto thrust-type motions trar.sv 
to the axis as soon as it has been Urtec ir.t 
the cannula after suction has been exertec on 
the skin within the suction cup. 

165 A device according to claim 1 or 2 and 15 
wherein, if said inserting cylinder approachs 
to the suction cup, a pin shoves against a con- 
tact spring which thereby contacts with tne 
cannula shaft. 

166. A device according to claim 1 or 2 and 164, 
wherein at least two hoses are arranged parage, 
on the carrier disk and reunited in front of tne 
cannula attachment piece. 
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167. A device according to claim 1 or 2 and 164, 
wherein means(48,88) have been provided whereby 
a fold-free housing or lay-out of the hose is 
assured within the grooved chamber ( 283 ) . 

163. A device according to claim 1 or 2 and 164, 
wherein roller pairs facing one another squeeze 
the hose together. 

169. A device according to claim 1 or 2 and 167, 
wherein a tension spring(43) extends as safety 
means from the hose exit away from the passage 
of the annular abutment ( 4 3 ) to the housing. 



o claim 1 or 2 and 167, 



170. A device accorcmg 
wherein threads extend rcpe- ladder like betweer 
the hoses(44) about the stationary bridge! «<; • 
of a cear wheel. 



A device accord: 



:o claim 1, consisting 



o: 



of at least one ter.perature feeler arranges m 
such a -anr.er that differences of tc-rporature ' 
be ascertained ir. the area of the skin kr.cb. 

172. A device according to the clair.s 1 ana 2, 
consisting of at least one temperature feeler 
comparing differences or' temperature at the 
state of a blood-less skin with a such of blood- 
fullness. 

173. A device according to claim 1 
consisting of a photometric measuring arrangement 
with at least one ray source and at least one 
sensor for checking differences of density at the 
area of the skin by comparison of the extent of 
the ray absorption. 
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,74 A device according to the claims 1 - 173 

wh.r.in said ray source enrts polarUed U,hr .or 

cnecKin, of conditions of netaboUsm at tne area 

of the skin. 

175 A device according to the claims 1 + 173, 

■ r ip«t on- r-flex-ohotometric measuring 
wherein at least one 

arrangement is present. 

10 176. A device according to the claims 1 - 173, 
.herein a plurality of emitters vert calxy ar- 
ranged work against sensors vertically a.ra S - 
r oo , in such a manner that the raising anc ..op 
o, motion of the skin Knob may be ascertains . 



15 



20 



25 



claim l - j- ■ - 



177. A device according to ^ 
wherein a plurality ei^-.r- 



h are 



^ ,.nr'/ aG^inst senscrs vnic: 
ca liv arranged wor.< d^a-n^ 

v-t'ically arranged to for checking the t.,ic,ness 
of skin layers by evaluation of differences 
of density and absorption. 

178 A device according to the claims 1 + 17 3, 
wherein at least two emitters are arranged vitn 
a distinct angle shifting preferably with such 
of 90 degrees for checking the possibility o. 
the presens of a blood vessel by the simultane- 
ously decrease of the ray intensity. 
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,79 A device according to the claims 1 ♦ 173, 
wherein the distinction between different substi- 
tutes o£ the skin is facilitated by the choice 
of the kind of rays. 

180 A device according to the claim 1*177, 

wherein simultaneous measurements of a plurality 

If sensors are provided, to find out the 

o he sun layer after the stand-still of the skin 

Lob is ascertained by the pattern of 

measure data by means of different extinction o 

rays tangentially projected or radiated through 

skin knob 

181 A device according to the claim 1 +177, 
wherein the subsequent alterations of light ab- 
sorption by at least two sensosr are 
ch eck the thickness of the skin and whereby .he 
velocity of the skin raising is included for eva- 
luating, measured by the comparison of 
the at the time at which the skin knob 
passes a beam. 

18 ? A device according to the claims 1 -172, 
wherein the comparison of measurements of a 
s.nsors, which also may be arranged horizontally, 
takes place using the characteristic of the 
change of measurements by regularly distanced 
sensors to check the density, number and extent, of 
vessels by calculation 
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183. A device according to the claims 1 +173, 
wherein the comparison of the measurements by at 
least two nearly positioned sensors by computer 

. • aA t-n check an exceptional limitio 
elements is used to cnec* an ^ 

♦-ho ,kin with the aim to brea* of £ 
density under the skin wmn 

the elevation and the subsequent functions of 

device . 

184 A device according to the claims 1 + 173. 
wherein the skin has a fixed relation of pos^ 
tion towards at least one measuring arranged, 
at least partially working tangontially to t.,e 
sKin knob to coordinate the k,own distances o 
tb . ray path through the .Kin «« with tne ,,ea.u.od 
extinctions . 

185 A device according to the claims 1 +173. 
wherein at least one second measuring arrang.ent 
is provided with fixed angle shifting, as to 
a calculator coordination of of the inter- 

• «-<= of ravs of different arrangements 
ception points of rays oj. 

for localisation of irregularities of ray ex- 

tinctions. 

186. A device according to the claim 1. 
wherein changes of measuring values in the area 
of at least one sensor is used, to interrump an 
injection under the skin and to actuate a war- 
ning device. 

187 A device according to the claim 1. 
wherein between a handle grip of an injector 
with functional constituens and a suction cup 
exists a spring connection, tensioned during an 
approximation of both parts by manual pressure, 
while adjustements of their surface common to- 
gether prevent movements outside of their common 
axis, but said spring keeping in distance both 
parts if the manual pressure is released, all this 

- 203 - 
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• fc -« n of the suction cup by 
to avoW a reventilation of the 

tUting by means of the lever effect 
the length of said handle nnp. 



l88 . A device according the claims > 1 ♦177. 
„ h erein the handle grip is -p c d b, . 
over beaker which sourrounds the injec. 



like. 



189 . .device according theclaiml, 
wherein a suction injector xs u„ - 
one switch between the outern s ct o cu, 
in „er rand zone destinated for « « - - 
of the raised skin, which , - - ^ ^ _ 

, . t . cprond step, 
outern sealing area at a -eco 

!*>. A aevice accords, to the 
— n instead said switch a ea t = 
opening cea.anlc.te. witn a ind ^ 
switch, the backwards „ = 
the triggering mechanism ror the cos.... . . 

191 . device - n:r,;; £ «. 

serein a suction ^ ^ ^'^^ afl aceo3to - 

nousing *:^,- r . pl .c..bl. -"ion 

dating cylinder to recei 

cup so that its supporting plane towards t..e 

is enlarged, 

,« A device according to the claims 1 and 20, 

192. A aevxu vaccum 

the pre-adjustement of the dosage. 



193 A' device according to the claims 1 +192, 
wherein the dropping mechanism is activated by a 
over-taking mechanism inside of a clearance 
for the motion of the adjusting ring, said droo- 
ping mechanism being slidable arround to a dosage 
spat,, together with a lever for the dosage stop. 

194 A device according to the claims 1 +191. 
wherein a device for photometry can be plugged in 

,, H ,n v frans^.rent vacuum reservoir 
an atleast partial i> _-e.n-.j- 

cuplet arround its circumference. 

195 a device according to the claims 1, 
wherein a dosing pump exists ir. the area of tr.e 

druc discharge iron -e - - .o..-a — - 

■ _ n -~ r . and consists c: 

our.o is mteqratea 1..-0 ■ 

-r-^^AC o^r icdica I : y 
a ventil rr.ecnamsrr. . - ^ 

alternating the cj^n.rc, 3... * 

, n 0 c P this area laying 

chamber inside .^10 — 

inside of a solid pu.-.n housing '-he pressure 9" 
bols-r of which presses against said hose wall 
whereby the pressure of bolster falls short 

of the pressure r.-.side of saia drug container so 

j n : c ^, r ^-Pd into the body as 
that the drug is disc.*a.--- 

mettered single dosages. 

• ^« arr Arr^: ^ o the cl aim 1 + 1S5, 
196 A cevice accorc;.-.- ~~ 

wherein the end of the rod of said dosing pump 
enters through the drug-outlet of a supply con- 
tainer blocked there inside of a bush which is 
embedded at the bottom of the niche of a folded 
bellows to be fixed there with its end cone oy 
a spring when said niche was descended with 
exhaustion of the drug. 



15 



25 



30 



35 



197. A device according to the claims 1 
wherein said pump rod wich is embedded ir. sa 
hose has a sharpened point to pierce a sea.: 
membrane bordering to a vacuum, reservoir. 



las tic -eT.br a ne towarcs 



198. A device according to the claim 
wherein a .suction injector has a vacuurr 
cuplet which has arround the cannula snart a c.s 

closed by an e . . . 

10 air and wich towards the cuplet cylinder is <e : .- 
at first by an untractile membrane enaciec ^ 
to crush by pressure against the bus.-., vr.ereo, 
air enters into the space beneath sa:= memorane 
bordered by a second but compliant r.er.pra.-.e. 
which also extends from said bush tc saic cup.e- 
cylinder and Mch is mo-. 



tne ir.fV-er.ce o: 



the manual pressure ana 



pressure in the directi 
tip wher 
20 works cu 
that 
nula. 



■ ov - '-c effect or a.r 



tip whereby a cover p^--^ 
tting against sai' 
that the skin is er.abl-t-c 



— . . . - t 



199. A device accord:" zc "e * 
wherein a border r.er.crar.e r. - - = ' 
layer to support tr.e ^aisir.c ^ 

■ « ^ arrnr ^i t -he claims * ~ ^ 2 , 

200. A aevice accora..., — 

wherein the support o- a = ^a.-..g so-- 
has a central bush ,-ith a rotable abutting cis, 
with outer projections abutting against corre- 
spending inner projection of the cuplet, where* 



a 



t the injector at least -.e lever consists 
fecting the revolution of said abutting dis*. 
after which the bush is drawn upwards by tne 
effect of air pressure. 
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201. A device according to the claim 1, 
wherein a storage of pressurized gas is connected 
by a nonreturn valve with gas storing corr.part~.ent 
therefrom being a pressure regulating valve to- 
wards the elastic bag for a drug supply , all tnat 
as components of an suction injector. 

202. A device according to the claim 

whereby inside of a step syringe ror multiple use 
the separation piston includes a little dosing 
piston which displaces drug fluid towards the 
cannula by periodical strov.es said separation, 
piston being prevented also periodically for mo- 
vement by cross-pins struggling against the cy- 
' Under wall of said step syringe by a ccnical 
portion of the rod of said little dosing piston, 
which is driven by a solenoid. 

203. A device according to the claim 1, 
whereby inside of a step syringe the separation 
piston' is partially sourrcunded by a hose ring 
which is periodically filled with auxiliary fluid 
bv a little purr.?, so that said hose ring lockes, 
first, the lowering of said separation piston and 
displaces than a rrettered volunen of the drug to- 
wards the cannula. 

204. A device according tc the ciairr. 1, 
wherby within an injector a dosage mechanism 

is used with one motor for the dosing of two dif- 
ferent drugs, said r.otor running in opposite di- 
rection for each dosing mechanism which operates 
only in one direction while the ether one is 
locked by a ratched wheel and pawl. 

205. A device according to the claim 1, 
whereby inside of a drug container with a folded 
bellows as isolating supply bag at its end a 
tape-measure is fastened which leads behind a win- 
dow of the cover as to indicate the state of fil- 
ling always 
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The claims defining thp mvtn:ion are as foMo.vs: 
1 . a clov i ''or 



of r,e:nbo!i^. of ^ 

c. .* " cc'.rcr ...... c . - • - - " * 

-c o ski" y.r.ci: prcd-c-: c; r// •' 
ecu. ■ ~- -* 



c: 'o:a^---- 

~ c rr.c u o — * — - ~ 

accessor;." ir.v-ry. 



wherein special insular 
conductivity ar 



n r r> Z>VO V 1 C e C 



>r.c '-he duct- like ope 



c sensor proper" les 



Dated this. 



a device according to clai.T. 
wherein a smai hose na- 
attached on at least one portico o:^ its^aco. 
3 nd this in tight connection with tne arug f-.-c 
cmc channel within the duct-like opened sr.a:-_. 
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